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Clinical Medicine is published 





Bacto-Dehydrated Media 
for Microbiological Assay of 


VITAMINS and AMINO ACIDS 


These media contain all the necessary nutriments for the 
growth of specified test organisms requiring only the addition 
of specified increasing amounts of the vitamin or amino acid 
being assayed: 


Arginine Assay Medium Niacin Assay Medium 
Bi2 Assay Medium USP PAB Assay Medium 
Bi2 Ochromonas Medium Panthenol Assay Medium 
Biotin Assay Medium Pantothenate Medium USP 
C F Assay Medium Phenylalanine Assay Medium 
C S Vitamin B)2 Agar Proline Assay Medium 
Choline Assay Medium Pyridoxine Assay Medium 
Cystine Assay Medium Riboflavin Assay Medium 
Folic Acid Assay Medium Serine Assay Medium 
Glycine Assay Medium Thiamine Assay Medium 
Histidine Assay Medium Thiamine Assay Medium LV 
Inositol Assay Medium Tryptophane Assay Medium 
Inositol PAB Assay Medium Tyrosine Assay Medium 
Isoleucine Assay Medium Valine Assay Medium 
Leucine Assay Medium Vitamin Bi2 Agar 
Lycine Assay Medium Vitamin Bi2 Assay Medium 
Methionine Assay Medium Vitamin B;2 Tomato Agar 
enzymes: Chicken Pancreas Hog Kidney Extract 


The following media have been developed especially for carry- 
ing stock cultures and for preparation of the inoculum: 


Bi2 Culture Agar USP Lactobacilli Agar AOAC 

Bi2 Inoculum Broth USP Lactobacilli Broth AOAC 
Casamino Inoculum Broth Micro Assay Culture Agar 
Glutamic Assay Medium Micro Inoculum Broth 

Glutamic Culture Agar Neurospora Culture Agar 
Glutamic Inoculum Broth Pantothenate Culture Agar USP 


Dehydrated Peptones prepared especially for microbiological assay: 


Bacto-Vitamin Free Casamino Acids acid hydrolyzed casein 
Bacto-Vitamin Free Casitone tryptic digest of casein 


Descriptive literature available on request 


DIFCO LABORATORIES 


DETROIT 1 MICHIGAN USA 
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all new...in every way... 
not just a revised 


edition... NOW READY... 
FISHER CATALOG 59 


OVER 500 MORE ITEMS! 
ENLARGED TO 1,040 
PAGES! 
It’s all new in every way... 
NOT just a revised edition! 
528 more items . . . 1,040 
Most comprehensive, com- pages... in COMPACT 


plete catalog ever... . easy ; 

to read, easy to use. . easy-to-handle size. More 
current, up-to-the-minute . . » 
data. If your laboratory illustrations and helpful 
hasn't received its free copy, y ; 
wna ad reference material . . . the 


120 FISHER BUILDING key source for your labora- 
PITTSBURGH 19, PA. tory needs! 


FISHER SCIENTIFIC 


America’s Largest Manufacturer-Distributor of Laboratory Appli 

IN THE U.S.A. Cleveland St. Louis IN CANADA 
Boston Detroit Washington 
Buffalo New York 

Charleston, W.Va. Philadelphia IN MEXICO Montreal 
Chicago Pittsburgh Mexico City Toronto 





Edmonton 


Jour. of Lab. & Clin. Med. 








HEMOGLOBIN STANDARD 
Cyanmethemoglobin 
Assay pT.” mg. Hb 


per 100 ml 








A New Member for 
The World’s Finest 
Analytical Team 


Coleman Electronic Photoflucrometer 


. . . adds the science of fluorimetry to the 
scope of the Medical and Clinical laboratory 


The Coleman Electronic Photofluorometer is a direct-reading, line- 
operated instrument for the precise analysis of vitamins, estrogens, 
steroids, catecholamines, porphyrins and other physiological fluid com- 
ponents of interest to medical science. 


The Photofluorometer can be used independently for routine analysis 

. or its sensitivity can be extended far into the range of trace- 
analysis by integrating it with a Coleman Junior or Universal Spectro- 
photometer. 


Like the Coleman instruments you already know, the Photofluorometer 
is easy to use . . . easy on the budget, and de- 
livers analytical data with the faithful depend- 
ability you need in a clinical instrument. 


l/ 
YY, 


Write for new procedure T-147 “Total Catecholamines 
in Urine.” For full data on the Photofluorometer, ask 
for Bulletin B-245. 


COLEMAN INSTRUMENTS INC., DEPT. E, MAYWOOD, ILLINOIS 
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TECHNI-GRAM 


ention has focused 
of the Ox Cell Hemolysin Test 


increased att 


reliability ; 
dea in diagnosis 0 


INFECTIOUS 
MONONUCLEOSIS 


na 


* Peterson, E.T., Walford, R. L., Figueroa, W. G. and Chisholm, R. 
Ox Cell Hemolysins in Infectious Mononucleosis and in Other 
Diseases. Am. J. Med. 21/2): 193-199 (Aug.) 1956. (Hyland 
Laboratories will send you a reprint of this article promptly, 
at your request.) 


Whichever testing technic you prefer, Hyland supplies the necessary 
reagents... 
ko Ox Cell He \"< | 

Preserved Ox Cells, 10 ce. 

Guinea Pig Complement, dried (with diluent), 3 cc, 7 ec, 20 ce. 
e Sheep Cell Heterop \ Different Absor} 
Pests 
Preserved Sheep Cells, 10 ce, 30 ce, 100 ee, 300 ce. 
Beef Erythrocyte Antigen (Refined), 5 cc. 
Guinea Pig Kidney Antigen, 5 cc. 

t techy 
Infectious Mononucleosis Positive Control Serum, dried, 1 ce. 
(titrated for both ox cell hemolysin and sheep cell agglutinin) 


HYLAND LABORATORIES 4501 Colorado Blvd., Los Angeles 39, Calif. 
160 Lockwood Ave., Yonkers, N.Y. 
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Simplicity... 
Dependability 


» De 


Accurate colorimetric 
method for determination of 
SGO-T and SGP-T 


Transaminase Kits provide reliable and 
reproducible results. Each kit contains 
reagents for 100 tests. Calibration 
standard is in liquid form and maintains 
its stability indefinitely. Conveniently 
packaged so reagents may be kept to- 
gether when not in use. 


SIMPLE PROCEDURE FOR DETERMINATION OF SGO-T AND SGP-T 
Add 0.2 ml of serum to prepared buffered 20 minutes. Add 10 ml 0.4N NaOH to 
substrate and incubate in 37°C. water tube and allow to stand for 5 minutes. 
bath for one hour. (Only 30 minutes re- (Sodium hydroxide not supplied with 
quired for SGP-T.) Add color developer. kit.) Read in any laboratory colorimeter 
Allow to stand at room temperature for at 490 to 510 my wavelength. 


No. 53951—Transaminase Kit for SGO-T, complete with Aspartic-Keto substrate, DNPH 
color developer and calibration standard $12.50 


No. 53952—Transaminase Kit for SGP-T, complete with Alanine-Keto substrate, DNPH 
color developer and calibration standard $12.50 


Scientific Products 


DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 
GENERAL OFFICES— 1210 LEON PLACE, EVANSTON, ILLINOIS 
Regional Offices: Atianta + Chicago + Columbus + Dalias « Kansas City + Los Angeles + Minneapolis 
New York « San Francisco + Washington 


Jour. of Lab. & Clin. Med. 





CHO}, 
diarr 


solves acute diarrheal disease problems... 


@ swiftly relieves symptoms gg rapidly destroys 
bacterial pathogens (bactericidal rather than bacteriostatic) 


@ succeeds where others fail against the enteric “problem 


pathogens” — increasingly prevalent, refractory strains 
of Staphylococcus, Escherichia, Salmonella and Shigella 


... Without creating new problems 


@ does not upset the balance of normal intestinal flora 
@ does not encourage monilial or staphylococcal overgrowth 
@ does not induce significant bacterial resistance 


Furoxone 
liGuid 


A PLEASANT ORANGE-MINT FLAVORED SUSPENSION 


containing Furoxone, 50 mg. per 15 cc., 














with kaolin and pectin 
gw For patients of all ages (may be mixed with infant formulas, 
passes through a standard nursing nipple) wm Dosage: Should 
provide (in 4 divided doses) 400 mg. daily for adults, 5 mg./Kg. daily 
for children o Supplied: bottles of 240 cc. (also: FUROXONE Tab- 
lets, 100 mg. scored, bottles of 20 and 100) 


THE NITROFURAN S-—a unique class of antimicrobials 
” 


EATON LABORATORIES, NORWICH, NEW YORK 
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LINALYSIS 


Apparatus 


(PATENT APPLIED FOR) 


A SEMI-AUTOMATIC UNIT DESIGNED FOR USE IN A 
RAPID SYSTEM OF COLORIMETRIC CLINICAL ANALYSIS 
OF VARIOUS CONSTITUENTS OF BIOLOGICAL FLUIDS. 


(Described by A. Saifer, et al, in “A Rapid System of 
Microchemical Analysis for the Clinical Laboratory” 
Clinical Chemistry 4:127, 1958) 


ELIMINATES NEED FOR EXPENSIVE 
VOLUMETRIC PIPETTES! 


SAVES 
MONEY! 


ELIMINATES NEED FOR EXPENSIVE 
CALIBRATED TUBES! 


ELIMINATES INVESTMENT, BREAK. 
AGE, CLEANING AND STORAGE 
COSTS OF PIPETTES AND TUBES! 


SAVES 
MATERIAL! 


USES ONLY MICRO AMOUNTS OF 
BIOLOGICAL FLUIDS! 


PERMITS SAMPLES TO BE ANALYZED 


WITHIN MINUTES AFTER REACHING 
LABORATORY! 


SAVES 
TIME! 


CALIBRATED TIP EASILY CLEANED 
WITHOUT DISMANTLING APPARATUS! 


SIMPLE SUCTION 
CONTROLS! 


AND PRESSURE 


ACCURATE MICRO MEASUREMENTS 
WITH MINIMUM OF EFFORT AND 
SKILL! 


SAVES 
TECHNICAL 
SKILL! 


ELIMINATES ERRORS OF MEASURE- 
MENT. 

SAME CALIBRATED TIP USED FOR 
ANALYZING UNKNOWN SAMPLE, 
STANDARDS, AND BLANK! 


SAVES 
SPACE! 


SIMPLE LEVER DEVICE REFILLS 
BURETTE TO AUTOMATIC ZERO! 


MOUNTED ON 
STEEL HOUSING. 


PORTABLE WHITE 


ADDRESS 


MODEL A 


DESIGNED FOR ANALYSIS OF evcest. oes 
NITROGEN, URIC ACID AND CREATININE — BU 
MAY BE ADAPTED FOR OTHER METHODS USING 
0.1 mb or 0.2 mi PLASMA OR SERUM 


INCLUDES SET OF THREE BURETTES WITH 
CALIBRATED TIP AND AUTOMATIC ZERO LEVEL- 
LING DEVICE, 115 V-AC SUCTION AND PRESSURE 
PUMP, POLYETHYLENE BOTTLES, SUCTION AND 
OVERFLOW BOTTLES, TYGON TUBING, ELECTRIC 





PRICE 


$325.00 


F.0.B. FACTORY 
CLOSTER, N. J. 











INQUIRIES TO: 





® 
LINALWSIS INCORPORATED P.O. Box 


21, Rugby Sta., Brooklyn 3, N.Y 
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Even after 24 uses 


PYREX* dishes sparkle like new 


When you can use a petri dish over and over 
again and have it come out looking like this, 
you've cut the unit cost of using the dish to 
the bone. 

The fact is that when you consider life as a 
factor there’s no petri dish cheaper to use than 
a Pyrex dish. For example, you'll find that 
using a 100 x 15 mm dish, cover and bottom 
can cost you less than .02¢ per cycle. 

Such a dish is made from a glass developed 
expressly for laboratory use. Its hard surface 
resists scratching. It takes repeated washing, 
sterilization and use without clouding. 

Add to this Corning’s experience in making 
petri dishes and you'll see why more people use 
more PyYREX petri dishes—and have been for a 


PYREX taboratory ware. 


December, 1958 


longer time—than any other kind. 

Very likely you're already aware of the many 
types you can choose from—crystal-clear blown 
dishes, plain or with permanent grid of 30 
squares; pressed dishes for those who rate flat- 
ness ahead of clarity; specials, such as the di- 
vided Bray Dish, or the four-section Quadrant 
Dish. 

You'll find these and thousands of other 
Pyrex Lab Items described in the Corning 
Catalog. Ask your Lab Supply Dealers, or write 
us for your copy at Corning, N.Y. 
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CORNING GLASS WORKS 


CORNING MEANS RESEARCH IN GLASS 


. - the tested tool of modern research 


Page 9 





eloe scientific 
DIVISION OF A. S. ALOE COMPANY 





5655 KINGSBURY 
ST. LOUIS 12, MO 


Divisions: Los Angeles, San Francisco, Seattle, Denver, Minneapolis, Pitts- 
burgh, Kansas City, Dallas, New Orleans, Chamblee, Washington, Miami. 
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PPER 
ROPPER* 


FORM CUTTING EDGE 


Much faster and more 
accurate than old 
hand-stropping methods. 
Merely run blade over 
special compounded wheel 
four or five times each side. 
Knife holder and support 
plate adjustable for 
differences of bevel on 
various knives. For further 
data write for Technical 
Bulletin 23-122. 


60070. Grey finished housing, 
13% inches wide, 11 inches 
deep, 9 inches high. For 115 
volts A. C. Complete with 
charged stropping wheel 

and extra supply of 
stropping abrasive for 
recharging. Each $275.00 


*Patent applied for 
Jour. of Lab. & Clin. Med. 








a new order of magnitude in corticosteroid therapy! 


The great corticosteroid era opened ten years ago with the introduction of Cortone” (Cortisone). Today, 
MERCK SHARP & DOHME proudly presents the crowning achievement of the first corticosteroid decade — 
DECADRON (dexamethasone) —a new and unique compound, which brings a new order of magnitude to cortico- 


steroid therapy. 





DEXAMETHASONE 


to treat more patients more effectively 


MERCK SHARP & DOHME 
GREED aivision OF MERCK & CO. INC 


HILADELPHIA 1 PENNSYLVANIA 


in anti-inflammatory potency 


DECADRON “possesses greater anti-inflammatory potency 
per milligram than any steroid yet produced,’’' and is 

“the most potent steroid thus far synthesized.’’? Milligram for 
milligram, it is, on the average, 5 times more potent than 
6-methylprednisolone or triamcinolone; 7 times more 

potent than prednisone; 28 times more potent than 
hydrocortisone; and 35 times more potent than cortisone. 


a nl A W in dosage reduction 
Thanks to this unprecedented potency, DECADRON is 


“highly effective in suppressing the manifestations of 
rheumatoid arthritis when administered in remarkably small 
0 r e if 0 daily milligram doses.’’? In a number of cases, doses as 
low as 0.5-0.8 mg. proved sufficient for daily maintenance. 
The average maintenance dosage in rheumatoid arthritis 


Ma onitude annie reduction of side effects 


Virtual absence of diabetogenic activity, edema, sodium or 
water retention, hypertension, or psychic reactions has been 
noted with DECADRON."'.?..4 Other ‘‘classical’’ reactions 

were less frequent and less severe. DECADRON showed no 
increase in ulcerogenic potential, and digestive complaints were 
rare. Nor have there been any new or “‘peculiar’’ side effects, 
such as muscle wasting, leg cramps, weakness, depression, 
anorexia, weight loss, headache, dizziness, tachycardia, or 
erythema. Thus DECADRON introduces a new order of 
magnitude in safety, unprecedented in corticosteroid therapy. 


in therapeutic effectiveness 


With DECADRON, investigators note ‘‘a decided intensification 

of the anti-inflammatory activity’’ and antirheumatic potency.* 
Clinically, this was manifested by a higher degree of improvement 
in many patients previously treated with prednisteroids,* 

and by achievement of satisfactory control in an impressive 
number of recalcitrant cases.*.* 


in therapeutic range 


More patients can be treated more effectively with DECADRON. 
Its higher anti-inflammatory potency frequently brings 
relief to cases resistant tc other steroids. Virtual freedom 
from diabetogenic effect in therapeutic dosage permits 
treatment of many diabetics without an increase in insulin 
requirements. Absence of hypertension and of sodium and 
References: fluid retention allows effective therapy of many patients 
88:41) Cannt ones Gulornia Mee. with cardiovascular disorders. Reduction in the incidence and 
al.: Arthr. & Pheum. 1:313 (Aug.) 1958 


3. Boland £.W. and Headiey, N.€: Severity of many side effects extends the benefits of 
Nee eee eee en trum. therapy to numerous patients who could not tolerate other 
Calif. 4. Bunim, J. J., et al: Paperread = steroids. And a healthy sense of well-being, reported by nearly 
before the Am. Rheum. Assoc., 


June 21, 1958, San Francisco, Calit. all patients on DECADRON, assures greater patient cooperation. 





To treat more patients more effectively 
in all allergic and inflammatory disorders 
amenable to corticosteroid therapy 


DOSAGE AND ADMINISTRATION 
With proper adjustment of 
dosage, treatment may ordinarily 
be changed over to DECADRON 
from any other corticosteroid 

on the basis of the following 
milligram equivalence: 


One 0.75 mg. tablet of Decadron (dexamethasone) replaces: 
, t t 
ot A ta 





hydrocortisone 


methyiprednisoione or | prednisolone or | 
tnamcinolone prednisone 


SUPPLIED: 

As 0.75 mg. scored pentagon- 
shaped tablets; also as 0.5 mg. 
tablets, to provide maximal 
individualized flexibility of 
dosage adjustment. 


Detailed literature on DECADRON is available to physicians on request. 
*DECADRON is a trademark of Merck & Co., Inc. 
©1958 Merck & Co., Inc. 
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Farrand Gratings, produced in our own 

plant on the FARRAND-STRONG Ruling 

Engine, are the world’s most precise! 

TYPE: Master, Plane Reflection 

SIZE: Ruling 5” wide x 2.8" long 

LINES PER INCH: 14,400 

EFFICIENCY: 65-85% of Incident Energy in 
Blazed Region 

GHOST INTENSITY: Less than 0.1% in First Order 
of 5500 A 

RESOLUTION: 100% of Theoretical in Third Or- 
der or Better 

HIGH ENERGY * RESOLUTION * DISPERSION 

AND SPECTRAL PURITY 











High resolution and unusual versatility. 
Small, compact and convenient. Suitable 
for a wide variety of applications. 

Ultraviolet ae e 220-440 mu 
Uv-Visible 5 Sh ET 220-650 mu 
Visible saheiae eas 400-700 mu 
Infrared oa ; 700-1400 mu 
Infrared . 700-2800 mu 


For complete details, Bulletin No. 811 











For Assay, Identification and Analysis of 
FLUORESCENCE — FLUORESCENCE AND 
TRANSMITTANCE — FLUORESCENCE AND 
REFLECTANCE in the Ultra Violet, Visible and 
Infrared Regions. 


Bulletin No. 820 describes manual, automatic re- 
cording and oscilloscope models 





FARRAND OPTICAL CO., Inc. 


BRONX BLVD. 4 EAST 238th STREET « NEW YORK 70, N.Y. 
Precision Optics, 


fei FOC|Puan as 
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-, ‘ TRADE wank Sei se:, 8 


Design + 
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New 
color 
Nnuex 


defining 
CHEMICAL STRUCTURE OF DYES 











BIOLOGICAI_ STAINS are defined briefly by use of a designated color index 
number. The Color Index in use since 1924 has now been superseded by 
an entireiy new and completely revised edition. This will occasion the 
necessity for soon revising all stain labels with replacement of the former 
numbers by those appointed to the new edition. This modification of the 
number system may prove somewhat confusing to stain users; therefore, we 
have prepared a comparative list which will be available to all upon request. 
Write to us for Harleco Informative Bulletin Pub. No. 600, also for Biological Stain and 
Related Products for Microtechnic Pub. No. 381-1, in the event you may not already have a copy 


HARLECO 


Harleco Products are avaclalle of your fre CVVKOER sofifity house 


HARTMAN-LEDDON COMPANY 
60th & Woodland Avenue + Philadelphia 43, Pennsylvania + U.S.A. 
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Simultaneously record 
and visually monitor 
biophysical phenomena 


WITH THE NEW MULTI-CHANNEL 


SANBORN 550M Series 
Poly-Beam Photographic Recording System 





SPEED and SENSITIVITY of the 550M System 
permit diagnostically accurate recording of fast 
changing phenomena such as heart sounds and 
small-animal ECG’s and of low-level signals such 
as small-muscle myograms, EEG and fetal ECG. 
VERSATILITY and FLEXIBILITY of the 550M 
design offer many advantages. The system can 
be purchased with only 4 or 6 channels and 
minus the monitoring unit. Additional inter- 
changeable plug-in preamplifiers (up to a total 
of 8), plug-in mirror galvanometer inserts and 
the visual monitoring unit — consisting of an 
electronic switch, vector timer and oscilloscope 
—can be added later. 

ADDITIONAL FEATURES include: entire 6 
inch chart width available to all beams...ability 
of beams to be superimposed and to cross each 
other... photographically registered timing and 
amplitude lines ... trace interrupter for beam 
identification ... provision for elimination of 
amplitude lines from part or all of the record 
... choice of 8 chart speeds from 1.25 to 200 


mm ‘sec... display on the monitoring unit of up 
to four waveforms at once, or vector loops, as either 
a substitute for or a supplement to the recorder 

. exposed film container can be removed at any 
time under normal light... event marker included 
... provision made for remote control . .. viewing 
window permits observing and positioning of gal- 
vanometer beams. 


The new 550M Poly-Beam is a completely self- 
contained recording — monitoring system built into 
a single, mobile cabinet only 22” wide and 6’ high. 
Sanborn also offers a new direct-writing recorder, 
the 350M Series —in a 6- or 8-channel system. Plug- 
in “350” style preamplifiers can be used inter- 
changeably with the 550M Series which is identical 
in cabinet size and style. 

Write for the new 8-page 550M catalog, or 

the complete catalog describing the major 

Sanborn instruments for measuring, re- 

cording or monitoring biophysical phe- 

nomena. The Sanborn Branch Office or 

Service Agency nearest you can also 


supply complete information on any or 
all Sanborn equipment. 


SANBORN COMPANY 


MEDICAL DIVISION 
175 Wyman Street, Waltham 54, Massachusetts 
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DESIGNED FOR THE MODERN LABORATORY 





LECTURE NOTES ON THE USE OF THE 
MICROSCOPE 


by R. Barer, Univ. Oxford 


Presents basic facts on the use of the micro- 
scope as briefly as possible. No previous knowl- 
edge is assumed, but the detailed practical 
instructions should enable both pupil and stu- 
dent to use the instrument properly for routine 
or research work. “We recommend it heartily 
to anyone who wants to know how to use a 
microscope.”"—The Laboratory Digest. Pub 
"57, 82 pp., 8 il., $1.50 


MANUAL OF CLINICAL LABORATORY 
METHODS, Fourth Edition, 9th Printing 


by Opal Hepler, Northwestern Unix 


This is the manual most medical technologists 
are using today. ‘For the most part, each pro- 
cedure is prefaced by a brief comment on the 
principle involved and followed, where indi- 
cated, by notes on the accepted interpretation 
of the results. Illustrations range from a series 
of excellent color plates on hematology to very 
legible graphic charts.”"—-The Military Surgeon 
Pub. Dec. *58, 406 pp. (82 x 11), 675 il 
(8 plates in color), $9.50 


PRACTICAL CLINICAL CHEMISTRY: A 
Guide for Technicians, Second Edition 


by Alma Hiller, Presbyterian Hosp., Chicago 


“Each determination is given with complete 
directions. Where special apparatus is neces- 
sary this is described in detail. Reagents and 
procedures, with calculations, are given for de- 
terminations in blood, urine, and other body 
fluids. The outlines of procedures are given 
in the text, and are repeated on perforated 
pages which may easily be removed for desk 
use. The suggestion is that they be placed un- 
der cellophane and used in this manner. The 
book is most practical for general routine work.” 

American Journal of Medical Technology 
Pub. ’57, 320 pp., 13 tables, $6.50 


A PRIMER IN MEDICAL TECHNOLOGY 


by Paul M. Kraemer, Dept. of Health and 
Hosp., Denver 


Emphasis is on practical information, i.c., the 
commonly used techniques which fuse the small 


laboratory with neighborhood medical practice 
Digested, tested, efficient methods. “Tricks of 
the trade.” Ways to minimize errors. The 
KNOW HOW methods to check results as work 
is processed. NOTE: Your copy will be 
begged for, borrowed often, maybe never re- 
turned if we know anything about book values 
Pub. June ’58, 344 pp., 35 il., $7.75 


MICROTECHNIQUES OF CLINICAL 
CHEMISTRY FOR THE ROUTINE LAB- 
ORATORY 


by Samuel Natelson, Rockford Memorial Hosp 
Rockford, Illinois 


Practical procedures for the rapid analysis for 
more than 75 constituents of materials of bio- 
logical source. For technicians, supervisors of 
laboratories of clinical chemistry and those in- 
vestigators interested in following the effect of 
disease or drugs on the human organism or 
small laboratory animals. Pub. ’57, 502 pp 
6 x 9), 159 il., $11.00 


THE PRACTICAL USE OF THE MICRO- 
SCOPE: Including Photomicrography 


by George Herbert Needham, Univ. California 


“Long needed” we hope experts will opinion 
about these systematically arranged procedures 
on HOW TO USE the many types of micro- 
scopes, objectives, and accessories. The author: 
A greatly honored expert consultant. Packed, 
you will find, with practical directions, helpful 
suggestions. Impartial, constructive criticism 
All methods checked by author. Pub. Aug. ’58, 
510 pp. (7 x 10), 292 il. (2 in color), $15.50 


DIAGNOSTIC RADIOISOTOPES 
by Charles A. Owen, Jr., Mayo Clinic 


Established tests, such as use of radioiodine for 
evaluation of thyroidal function, labeled albu- 
min for estimation of plasma volume, or radio- 
active vitamin B, for the diagnosis of pernicious 
anemia, are covered in great detail. Newer 
tests, such as use of radioactive fats to measure 
pancreatic lipase, radioactive rose bengal for 
liver function and radioactive diodrast for renal 
function, plus other technics too new to detail 
are included. To be published January, 1959 





CHARLES C THOMAS + PUBLISHER + 301-327 East Lawrence Avenue * SPRINGFIELD - ILLINOIS 
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In a PHASE - CAMERA - MICROSCOPE 
Only UNITRONM offers all three: 


/ CONVENIENCE 
v VERSATILITY 
Vv ECONOMY 


UNITRON’S unique Phose-Camera-Microscope will assure 
you a CONVENIENCE of operation impossible to duplicate 
with a conventional microscope stond. For example, a 
specimen consisting of a tissue culture or aqueous solution 
may be examined in the very petri dish in which it hos been 
prepared. Merely place the dish on the microscope stage; 
examine the contents visually, project the image on the 
viewing screen, or photograph — all in rapid sequence 
ond ct magnificotions up to 2000X. With the inverted 
design, there is no need to contend with slipping cover 
glasses or evaporating fluids. Using the phase optics, 
you dispense with messy chemical staining. Aided by the 
self-contained illumination system and built-in cameras, you 
eliminate troublesome problems of alignment and vibration 


UNITRON'S Phase-Camera-Microscope, optically equipped 
for Bright and Dork Phase Contrast, bright and dark field, 
and polarized light, offers the microscopist a working tool 
of unmatched VERSATILITY. The overhead turret phase 
condenser is centerable, divisible, and provides long 
working distances sufficient even for micro-manipulation. 
Provision is included for four different cameras — 3%" 
x 4%", 35mm., Polaroid, and motion picture. Available at 
extra cost ore macro accessories for magnifications os 
low as 5X and accessories for opaque specimens. This 
UNITRON model meets not only your urgent needs of 
today — its versatility is your assurance of continued 
usefulness in the future 


UNITRON’S Phase-Camera-Microscope is the ideal all- 
Purpose instrument for visual examination, viewing, ond 
photo-recording. Completely equipped with an impressive 
array of optics, its cost is actually lower than thet of a 
conventional phose stand, camera and illuminator — trve 
ECONOMY for any laboratory 


UNITRON’S Phase-Camera-Microscope Medel 8U.13 


es described including binecvler body, 8 phase ob —o ee ee ee ee ee oe oe 
jectives 1OX, 20K, 40K, 100K oil, in both bright and r 


SSras2==! go (UN/TRON' 


filters; polarizing accessories; special glowware, etc 
INSTRUMENT DIVISION OF UNITED SCIENTIFIC CO 
204-206 MAK STREET - BOSTON 9, MASSACHUSETTS 
Menecvier Medel U-13 
Please rush UNITRON's Microscope Catalog 27-1. 
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City Store. 
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TISSUE-TEK 
histological specimen preparation 


and filing system 


@ Saves Time 
@ Saves Space 
@ Saves Money 
@ Saves Paraffin 
@ Saves Trimming 





With the Tissue-Tek system, you simply select 
the proper base mold size for your specimen (all 
+ base molds fit the universal embedding ring 
fill the mold with paraffin and then place em- 
bedding ring onto the base mold. Fill ring 
with paraffin, cool and remove base mold, leav- 
ing a perfectly formed block ready to mount on 
microtome and ribbon. There is no need to trim 
paraffin blocks or to mount specimens onto 
object or fiber blocks The aluminum base 
molds are easy to clean for re-use—simply wash 

in hot water to remove residue. Rings have 
FILING CABINET ample etched space for identification markings 
and are filed in the cabinet for permanent record 














Investigate ‘Tissue-Tek’’ Possibilities 


Cat. M-93231 TISSUE-TEK FILING SYSTEM—con 
sists of a filing cabinet with a 6-drawer trap. Each tray 
contains 12 boxes and each box holds 12 embedding 
rings, making a total of 72 unit boxes and 864 Tissue- 


Tek embedding rings $45.00 


Cat. M-75232 EMBEDDING RINGS—Tissue-Tek 
Universal size to fit all base molds. Box of 100 $4.00 


a —_ EMBEDDING RING 
Cat. M-75234 BASE MOLDS—Tissue-Tek—Molds are 


precision made of aluminum. Available in 4 sizes. For 








use with No. 75232 embedding rings: 


Length. In 8 5 1% 1% 
Width. In. 8 ] l l 
Depth. In “ie Ye he Ye 
Price. Ea $1.00 $1.00 $1.00 $1.00 
Cat. M-75233A MOLD RELEASE— Tissue-Tek—A four- 
ounce bottle of Compound “A” concentrate for prepar- 
ing a dip type mold release by adding 5 ml. Compound 


“A” to 95 ml. Is 1 Alcohol . _ $1.50 
o 95 m opropy coho $ BASE MOLDS 
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Model LRA Shown set up for 
continuous flow operation 


(Cover normally closed) 


The model LRA is the first automatic refrigerated centrifuge of 
its kind. Like the non-automatic Model LR, it has the newest and 
most efficient refrigeration design ever introduced. By proper 
placement of cutouts, baffles and deflection plates, a smooth 
forced air circulation system is set up. The warm air coming off 
the rotor flows around large surface area cooling coils on the side 
and bottom of the chamber. Upon emergence in the cooled form, 
the air flows onto all portions of the rotor. This system permits 
the cooling of any Lourdes’ rotor from ambient to 0°C within ten 
minutes by spinning at slow speed. Rotor temperatures are easily 
maintained at 0°C and lower during full speed extended runs, 
and as low as —15°C at lesser speeds or for shorter runs. 


By merely throwing a toggle switch, a 1 Hp. motor automa- 
tically accelerates any rotor to a pre-set speed . Lourdes’ electro- 
dynamic push-button braking system provides for smooth rotor 
stopping in a fraction of unbraked stopping time. A time delay 
relay releases the braking action at slow speed and permits the 
rotor to stop naturally without disturbing the sediment. This same 
centrifuge is now available with a 4% Hp. motor drive (Model 
LRA-1) to provide higher speed and force with the smaller rotors. 


Each centrifuge comes adapted to accommodate the new 
Lourdes’ continuous flow system at no additional cost. The con- 
tinuous flow rotors with polyethylene liners, in addition to ease of 
operation, assembly and disassembly, also offer fast flow rate, 
high speed and force and greater collection capacity than any 
comparable continuous flow centrifuge. New time saving ap- 
plications for these rotors are being discovered daily. 


Every Lourdes’ instrument is guaranteed for a period of one 
year and this guarantee insures customer satisfaction. 





Super-Speed 


REFRIGERATED 


+ +t + + + H HH 


CENTRIFUGE 


Fully automatic rotor acceleration 
Push button Electro-Dynamic Braking 
(smooth stopping) 

Accommodation for new continuous 
flow system” 

Automatic unbalance Electrical Safety 
trip 

Accommodates new 3 liter capacity 
rotor (10,000 X G) 

All Lourdes’ rotors directly 
changeable 

Unsurpassed refrigeration efficiency * 
Electric tachometer and synchronous 
timer 

Complete safety controls 


inter- 


Write for New General Catalog refer to Cm10s 


Catalog includes: 


@ Refrigerated centrifuges* 

@ Non-Refrigerated centrifuges 

@ Automatic Centrifuges 

@ Non Automatic centrifuges 

® Continuous flow centrifuges* 

®@ Rotor data 
@ Multimixer—All purpose homogenizer 

© Volumixer—Large capacity homogenizer 


Sole distributor in Canada 


Nationwide U.S.A. Dealerships 


LARGEST MANUFACTURER OF SUPER-SPEED CENTRIFUGES. ESTABLISHED 1944 


LOURDES Instrument Corp. 


53rd STREET & Ist AVENUE 


December, 1958 


BROOKLYN 32, NEW YORK 








No Slide Rule Needed Here: 


Dirty Glassware + Ordinary Cleaners—? 
You Just Can't Balance This Equation 


Balance Your Cleaning Equation 
with 
Paragon Laboratory Cleaner 


The detergent cleaner developed especially for the modern laboratory. Con- 
tains no soap, leaves no dulling seum. Abundant suds in cold water. Rinse 
water flows off without water spotting. No wiping or towelling necessary. 


PARAGON LABORATORY CLEANER is easy to use; simply soak articles 
in hot or cold water containing 1 ounce of Paragon Laboratory Cleaner to 
the gallon. Dirt, grease, grime, stains and incrustations float away. 


PARAGON LABORATORY CLEANER cleans glassware, porcelain, enamel! 
ware, soapstone surfaces, ironware, tile and painted walls, floors, slop sinks, 
toilet bowls, shelves. No boiling of slides to get them clean. No more cor- 
roded, etched or scratched slides. Simply allow the used slides to soak in 
Paragon Laboratory Cleaner solution for a short time. Smears, stains and 
cedar oil float away. Excellent for freeing jammed syringes, stuck stop- 
cocks and ground glass stoppers. 


PARAGON LABORATORY CLEANER is packed only in 3 lb. boxes. 
PC300 Box (3 lbs.) $1.00 
Carton (24 x 3 lb. boxes) 20.40 (85¢ per box) 


Prices F. O. B. New York, New York, subject to change without notice 


PARAGON C. & C. CO. INC. Manufactured exclusively by 
2540 Belmont Avenue 


New York 58, New York PARAGON C. & C. co. INC. 
Please send free trial sample PC300 2540 Belmont Avenue 
New York 58, New York 


Cable Address: Wijeno, New Yerk. 


Name 


Address 
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Localizing accumulated radioiodine in 
thyroid remnants with the 6 mm needie 
probe to assure complete thyroidectomy. 


Needie probes are provided in these sizes: 
2mmx10cm (2.5 mil stainless steel wall) 
3mmx10cm (2.5 mil nickel wall) 
6mmxi15cm (2.5 mil nickel wall) 

All probes are easily interchanged by loosening 
and tightening a simple hand nut. 


‘ 
New Versatile Nuclear-Chicago 


'=T-3 Fel CP-lanlaat- Me-leiialilit-ti1els Me aa me) ol = 


Designed for the surgeon, radiotherapist or gynecologist, the new 
Nuclear-Chicago Model DS8 Scintillation Detector is ideal for 
application in brain tumor localization, pinpointing radioisotope 
concentrations in thyroid or neoplastic tissue, and estimating 
radiation doses in radiotherapy. The detector, with three unique, 
interchangeable needle probes, is a compactly-designed, conven- 
ient, lightweight instrument with the complete reliability and 
accuracy so essential to medical applications. 

This rugged detector weighs less than 5 ounces and is only one 
inch in diameter. It can be sterilized in solutions commonly used 
in the operating room, is corrosion-proof, and its quality com- 
ponents provide practically infinite life. The beta-gamma sensitive 
crystals are mounted in the needles in such a way that the active 
volume is confined to the very tip of the probes. 


For more than 12 years we have been designing and manu- 
facturing for the medical profession high quality instrumentation 
for detecting and measuring radioactivity. We will be pleased to 
provide you with full information on the Model DS8 Scintillation 
Probe and on other Nuclear-Chicago instruments for clinical use. 


tiie | 





nuclear - chicago 
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® 249 WEST ERIE STREET » CHICAGO 10, ILLINOIS 











X-RAY TECHNOLOGY 








by 


CHARLES A. JACOBI, Head, X-Ray Technology, 
Oregon Technical Institute, Oretech, Oregon, and 
DONALD E. HAGEN, Instructor, X-Ray Technology, 
Oregon Technical Institute, Oretech, Oregon. With 
Foreword by JAMES M. HILTON, M.D., Roentgenol- 
ogist and Course Supervisor, X-Ray Technology, Oregon 
Technical Institute 


410 pages, 320 illustrations Price, $9.75 


Presents basic information and procedures to assist technicians on their own in the 


smaller hospitals and clinics and technicians of limited x-ray experience. 


Believing that the x-ray technician should understand the general principles of the 
working of the machine he operates the authors have included chapters on the 
principles of physics and electricity. In the chapters on positioning the authors 
related anatomy and physiology to the positioning because they believe that a com- 
plete knowledge of osteology and a substantial acquaintance with the remaining 


anatomy and physiology are the bases for developing a skillful, proficient technician 


Written by practicing x-ray technicians it contains all of the necessary fundamentals, 


plus detailed information as to positioning. Even trouble shooting is covered. 


Positioning occupies a major portion of the book. Here are shown the most effective 
angles and positions for x-raying all areas of the body—the extremities, trunk, skull, 
and viscera. Preceding each of the major areas are chapters on anatomy and physi- 


ology related to such areas. 


THE C. V. MOSBY COMPANY Date 
3207 Washington Blvd. 
St. Louis 3, Missouri 


Gentlemen: Send me Jacobi-Hagen “X-RAY TECHNOLOGY,” priced at $9.75. 
Attached is my check. [_) Charge my account. 
Name ’ aE . Street 


City patel | Zone - .. State - 


Las-12-58 
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NOW. vou can do adrenal cortical 
activity determinations 


in your laboratory! 


KETOSET 


by Hycel 
All these determinations 


are possibie with the 
Ketoset— 


®total neutral 17-keto- 
steroids 


®17-ketogenic steroids 


@17-reduced ketogenic 
steroids 


*® alpha-beta fractiona- 
tions of the 17-keto- 
steroids 


® qualitative dehydroiso- 
androsterone 


For complete details con- 
sult your S/P representa- 
tive or write Technical 
Service Department, Sci- 
entific Products, 1210 Leon 
Place, Evanston, lilinois. 





Py 





In one integrated set, the Ketoset supplies 5 
highly accurate laboratory determinations 
instrumental in differentiation of hypo-adre- 
nal, normal-adrenal and hyper-adrenal corti- 
eal activity. In addition, hypo-activity may 
be differentiated into primary and secondary 
states; in case of hyper activity, carcinoma 
is readily distinguishable from hyperplasia or 
adenoma. 

Procedure consists of pretreatment, hydrol- 
ysis, extraction, evaporation and color de- 
velopment. Time-saving, too—in as little as 
1’ hours, a 17-ketosteroid determination 
can be completed. Ketoset consists of glass- 
ware, heaters, all reagents necessary for 
determination of 200 tests in various com- 
binations and Vapo-Vent for evaporation of 
volatile, inflammable fluids. 

No. 53853A—Hycel Ketoset, complete with Vapo- 
Vent, glassware, 2 heaters, necessary reagents for 200 


tests in various combinations and complete instructions 
for use, without support stand or clamps . $459.00 
No. 53857— Extra Reagent Set —for 200 tests. 


each $169.00 





ast 
Scientific Products 


DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 
GENERAL OFFICES— 1210 LEON PLACE, EVANSTON, ILLINOIS 
Regional Offices: Atlanta « Chicago « Columbus + Dalias - Kansas City +« Los Ange! 7M 





New York + San Francisco « Washington 


December, 1958 





THREE FACES OF CRIPPLING 


JEFF 
Birth Defects 


LOOKING TO YOU FOR HELP... 


All three share one dream—to grow up able to move about and lead healthy normal 
lives. The March of Dimes can help them realize that dream if you give generously. 


oun JOIN THE MARCH OF DIMES 


VICTORIES 





A NEW CONCEPT IN MICROSCOPE PERFORMANCE 


P23LABOLUX 


LABOLUX for r 
crography with LEl 


The Leitz LABOLUX medical and laboratory microscope is a scientifically engi- 
neered instrument of modern design, built for a lifetime of use. The LABOLUX 
is a new concept in fatigue-free operation and precision performance. It com- 
bines the coarse and fine focusing adjustments in a single control; with all 
controls, including the actuating knob for the mechanical stage, in a low con- 
venient position. High power lenses have spring-loaded mounts preventing 
damage to lenses or slides. 


The LABOLUX can be faced away from the observer, for increased accessibility 
to all controls and to the object stage. Interchangeable body tubes permit 
binocular or monocular observation as well as photomicrography, with simul- 
taneous observation and photography made possible through a unique trinoc- 
ular attachment. A wide variety of accessories makes the Leitz LABOLUX the 
ideal instrument for hospital or office laboratory. 
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E. LEITZ, INC., DEPT. L-12 
468 Fourth Ave., New York 16, N.Y. 


Please send me the Leitz LABOLUX brochure 


Nome 





FIRST IN PRECISION OPTICS 


Street 





aeest 
City Zone State. 





© LEITZ. INC... 468 FOURTH AVENUE. NEW YORK 16. nN. ¥ 
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Magnetic agitation of chamber 
contents 


Stationary, vertical extraction 
chamber 


Ball-and-socket glass joints 


Built-in timer; corrosion-resistant 
housing 


MAGNETIC 
STIRRING 
BAR 









































hom Magne-Matic® 


MANOMETRIC MODEL 


VAN SLYKE BLOOD 


Contents of the chamber are agitated by a 
Kel-F coated magnetic stirring bar, which is 
readily inserted and is floated by the rising 
mercury into the chamber where it is held by 
the driving magnet and rotated in a vertical 
plane at a speed controlled by the rhecstat. 

This method of agitation permits a sta- 
tionary chamber, thereby reducing the 
costly breakage experienced with the former 
method of violent shaking. The chamber is 
constantly vertical for rapid adjustment of 
meniscus, convenient addition of reagents, 
etc. The former troublesome rubber con- 
nection between chamber and manometer 
is replaced by a ball-and-socket glass joint, 


GAS APPARATUS 


permitting quick removal of chamber for 
cleaning, etc. 


Other improvements are: automatic timer for 
reproducible periods of agitation; large handle 
on lower stopcock for better flow control; housing 
of corrosion-resistant Formicaand Stainlesssteel ; 
acid-resistant base with trough for spilled mer- 
cury; spring tension clips on stopcock plugs; 
unique illumination through a clear plastic col- 
umn which also serves as support for the manom- 
eter; metal handle for the levelling bulb; all 
controls mounted on front panel; and rods at 
both sides for supporting accessory equipment. 
3593-A. Thomas-Van Slyke Manometric Blood Gas Apporatus, 
Magne-Matic® (Patented), p with g ¢, two 


stirring bors, 16 oz. Polyethylene wash | bottle, clamps, Tygon 
tubing, etc., but without mercury or pipettes. For 115 volts a.c, 


PR a hedkedda rer wbededisnescecseestcheas . 382.00 





Copy of Bulletin 120 sent upon request. 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on Thomas 


Laboratory Apparatus and Reagents 


VINE ST. AT SRD ¢ PHILADELPHIA, PA. 
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CLINICAL AND EXPERIMENTAL 


LIMITATION OF RADIOIODINE AS A LABEL FOR FAT 


EK. Van HANpEL, PH.D., ANp D. B. Ziuversmit, Pxu.D. 
MempPuis, TENN. 


ATS iodinated with I'*' have been used for the measurement of fat absorp- 
tion in man. In malabsorptive disorders, both the total amount of [" 


and the lipid-bound I'** appearing in blood are significantly depressed.’ 


Although fat balance studies, fecal fat determinations, and chylomicron count- 
ing have provided useful information, the use of tagged fats offers obvious 
advantages over the classic procedures. The use of C™* fat in man is limited, 
however, by the expense, the hazard of administering a long-life isotope, and 
the difficult assay of the soft beta rays of C'. Radioiodine eliminates some 
of these objections and if it could be shown that iodinated fat quantitatively 
behaves like a normal fat during absorption and deposition it would be a 
powerful tool for the study of fat metabolism in man and experimental ani- 
mals. 

In this study the validity of I'*' labeling has been tested by: (a) com- 
paring I'"' lipid radioactivity with chemically determined fat in lymph and 
lipemie blood, (b) mixing I'*'-labeled fat or fatty acid with C'*-labeled fat or 
fatty acid and determining the ratio lipid [''-C™ in lymph fat and in the 
neutral fat and phospholipid fractions of tissues. 


MATERIALS AND METHODS 


For the study of fat disappearance mongrel dogs were injected with a fat emulsion 
which was prepared by mixing I151 fat* with carrier fat and the dropwise addition of this 


From the Department of Physiology, University of Tennessee, Memphis, Tenn. 

This investigation was supported by Research Grant H-2181 from the National Heart 
Institute, Public Health Service. 

Received for publication June 2, 1958 

*Triolein I™; Abbott Laboratories, Chicago, Il 
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fat to a glycerol phosphatide base+ in a Waring blendor. Aliquots of this anhydrous base 
were then mixed with 5 per cent dextrose to give an emulsion of the following composition: 
fat, 20 per cent; phosphatide, 2 per cent; dextrose, 3 per cent; and glycerol, 20 per cent. 
About 10 ml. of the emulsion containing about 2 Gm. of cottonseed or coconut oi] was 
administered intravenously to dogs anesthetized with sodium pentobarbital. Blood sam 
ples were removed and whole blood was subjected to the chemical procedures described 
below. In the experiments with intravenous emulsions, whole blood was used rather than 
plasma since during centrifugation fat accumulates at the top of the centrifuge tube, 
and this makes it difficult to obtain a representative aliquot for analysis. 

Fo: the study of lipemia, postabsorptive mongrel dogs were fed different kinds of 
fats to which was added a small amount of 1151 fat. A total of 5 Gm. of fat per kilo 


ram body weight was administered by stomach tube. Blood samples were obtained 2.5, 


15 


, 5, and 6 hours after fat feeding. 


In the experiments where dog lymph was collected, the thoracic duct was cannulated 
under sodium pentobarbital anesthesia. Sixteen hours later the dogs received a dose of 
labeled fat via a permanent polyethylene tube inserted in the esophagus. Lymph flow 
of about 0.5 ml. per minute was maintained by administration of water by esophageal 
tube. All animals were kept in restraining cages during the experiment. 

Rats were fed labeled fats or fatty acids by stomach tube and sacrified 6 hours later 
The carcass, exclusive of gastrointestinal tract and liver, was ground and an aliquot taken 
for lipid extraction. Several other rats were anesthetized with sodium pentobarbital, their 
cisterna chyli cannulated with polyethylene tubing, and lymph was collected while the 
animal was kept in a restraining cage. Saline was given intragastrically by a constant 
infusion pump at the rate of 1 ml. per hour. Labeled fats were also administered through 
the gastric cannula. 


A. Trichloroacetic Acid Precipitation, 5,—Five milliliters of 10 per cent aqueous 
potassium iodide (KI) and 2 ml, of 40 per cent trichloroacetic acid (TCA) were added 
slowly to 1 ml. of whole blood or plasma. After centrifugation the clear supernatant 
was poured off and the precipitate stirred with an additional 5 ml. KI and 2 ml. TCA 
The mixture was recentrifuged, decanted, and the precipitate counted in a well-type 
scintillation crystal. This fraction contains all lipid 851 plus any protein-bound I's) 
that might be present. 


B. Chloroform Methanol Extract.—One milliliter of plasma was placed in a 25 ml. 


volumetric flask and made to volume with 2:1 chloroform-methanol. After 


mixing, the protein was removed by filtration. The tissues were ground with sand and 


methanol and then extracted with sufficient chloroform to obtain a chloroform-methanol 
solvent ratio of 2:1. Twenty milliliter aliquots were placed in glass-stoppered centrifuge 
tubes. Methanol and nonlipid I'3! were removed by a modified Folch procedure® as fol 
lows: 20 ml. of water was added and the tube was carefully inverted several times and 
centrifuged at low speed until separation was complete. The aqueous supernatant was 
drawn off and discarded. The remaining chloroform was washed once again with 6 ml. 
of a water-methanol mixture (5:4) which had been saturated with a few drops of chloro 
form until just turbid. The residual methanol which would interfere with the chroma 
tography was removed by washing the chloroform with an additional 6 ml. of water. 
An aliquot was counted for lipid I'31 and the rest was poured through a fast-flowing 
silicic acid column.? Elution of nonphosphatide lipids was completed by adding chloroform 
to the column to make the total eluate equal to 25 ml. Subsequently phospholipids were 
removed with 25 ml. methanol. 


C. Zeolite Supernatant.—One milliliter of whole blood, plasma, or lymph was mixed 


with 4 Gm. of zeolite* previously wetted with 2 ml. chloroform. After thorough mixing, 
} A £ a 


*Zeolite (formerly called Doucil) was obtained from W. A, Taylor Company, 7300 York 
Road, Baltimore, Md 
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an additional 18 mil. chloroform was added, and tl solution was shaken vigorously for 5 
minutes After standing for about one hour and a final shaking, the zeolite was filtered off 
and aliquots of the filtrate which contains | ig erides plus whatever I cholestero 
ester might be present were counted as before and ed for the determination of total tri 
giveerides, Cl lipid was determined by a thin-window gas flow counter after mounting a 
small aliquot of chloroform extract in a stainless steel cup. In those experiments where I 
and C14 lipid were present in the same extract, the steel cups were also counted with ar 
aluminum foil covering which absorbed 60 per « oO activity and 99 per cent of 
the Cl activity In general the 115! detern 


at obtained by gamma counting 


raBLe | RECOVERY OF [141 F AND REMOVAL OF Nal sy DIFFERENT PROCEDURES 


PER CENT OF ADDED 
1131 TRIOLEIN PER CENT OF ADDED 
METHOD RIMEN EMULSION” Nal 
l 92.0 1.90 


[CA precipitate 1.90 


Purified chloroform methano l 2.45 
extract 2 2.5 2.4 


0.67 
Zeolite supernatant a5 
O00 


*This emulsion 


cent dialyzable I’ 


RESULTS AND DISCUSSION 


Tests of Chemical Procedures.—For the determination of total lipid 1 
the trichloroacetic acid precipitation is very convenient. However, this pro 
cedure does not furnish a sample which may be subsequently fractionated into 
the various lipids. For that purpose the extraction with chloroform-methanol 
is more suitable. To test the ability of these methods to recover added fat, 
2 samples of plasma were divided into 3 aliquots each. To each aliquot was 
added a small amount of artificial fat emulsion containing I'*' fat. Each 
procedure achieved virtually comple te recovery of the added [T'*! lipid, where 
as a maximum of only 2.5 per cent of I'*' from Nal'' added to nonradioactive 
plasma was found as a contaminant in the lipid fraction (Table 1). Proce 
dures A, B, and C, under Materials and Methods, do not provide exactly the 
same type of information. Trichloroacetic acid precipitates all the plasma 
lipids and also protein-bound I['*' if this is present. Purified chloroform- 
methanol also contains all lipids but is virtually free of 1'*' thyroxin. Zeolite 
supernatant, on the other hand, provides a thyroxin-free lipid.extract contain- 
ing no phosphatides, Such an extract may also be obtained by fractionation 
of the total lipid extract through silicic acid columns with chloroform.’ That 
practically none of the I'*' lipid represents cholesterol ester activity was 
demonstrated as follows: the chloroform eluate was evaporated by gently 
heating and the residue picked up in petroleum ether. The extract was ap- 
plied to a column containing 2.5 Gm. of a silicie acid: Super-Cel (1:1) mix- 
ture and cholesterol ester was eluted with 25 per cent chloroform in petroleum 
ether (b.p. 60° to 80° C.). The cholesterol ester isolated from several lipemic 
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dog plasma samples contained less than 2 per cent of the I'** in the chloro- 
form eluate. In other words, 98 per cent of the I’ was contained in the 
form of glycerides, presumably triglycerides. To demonstrate that iodinated 
cholesterol esters are eluted by 25 per cent chloroform in petroleum ether as 
are the naturally occurring cholesterol esters* we prepared I'*'-labeled choles- 
terol ester by treating cholesterol oleate with I'** Hanus solution. Since 
choiesterol itself did not become labeled under our conditions it may be as- 
sumed that the I'*' label was present in the fatty acid chain. Practically all 
the ester thus prepared could be recovered from the column with the chloro 
form petroleum ether mixture, and the material could be rechromatographed 
without change in specifie activity. 

Very little I’ lipid activity was eluted from the column by methanol and 
even that amount did not represent phospholipid activity. This was shown 
by addition of carrier phosphatides and repeated precipitation with acetone 
of total plasma lipid fractions which reduced the activity in the precipitate 
to less than 1 per cent of the total activity. 

Disappearance of Intravenous I'*'-Labeled Fat Emulsions.—In order to 
test the physiologic behavior of fat particles labeled with I'"' triolein, the dis 
appearance of lipid I'*" administered as an artificial fat emulsion was com- 
pared to the disappearance of chemically determined fat. Before injection 
of the emulsion the whole blood triglyceride concentration was measured. At 
various intervals after injection of the emulsions whole blood triglycerides 
and lipid radioactivity were determined in the zeolite chloroform supernatant 
The data in Table IT show the percentage of the injected oil present per total 
blood volume at any one time after the injection. In each instance the re- 
moval of I'* triolein appears to proceed parallel to the removal of the total 
fat irrespective of the great differences in the fatty acid composition of the 
earrier fat used in making the emulsion. I triolein, therefore, furnishes a 
quantitative index for the removal of emulsified fat. 


TABLE II. COMPARISON OF CHEMICAL AND RADIOACTIVE TRIGLYCERIDE AFTER INTRAVENOUS 
ADMINISTRATION OF FaT EMULSIONS 
| HYDROGENATED 
COTTONSEED Ol! COCONUT OLL COCONUT OIL 
MIN TRI MIN TRI MIN TRI 
UTES |GLYCERIDE| LIPID 1131 | UTES | GLYCERIDE LIPID 1131 | UTES | GLYCERIDE LIPID 1131 
6 72 71 89 83 
74 65 
47 45 
36 36 


2 98 95 
17 +8 48 5 71 77 
32 28 28 10 32 32 l 
60 21 20 21 15 16 é 

120 5 7 35 11 11 6 

14 
The numbers represent the per cent of the injected chemical triglyceride or I™ lipid 


present per whole blood volume assuming 80 ml. of blood per kilogram body weight. Chemical 
triglycerides are corrected for zero time concentration, 


oO 
Ry) 


3 
BE 19 18 
( 


11 14 


Lipemia Tolerance Curves With I'*'-Labeled Fats in Dogs.—Since most 
of the clinical studies have been carried out with orally administered [" 
triolein it was of interest to test the behavior of this fat after oral administra- 
tion. Thirteen fasting dogs received I" triolein mixed with hydrogenated 
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cottonseed oil, hydrogenated coconut oil, lard, or triolein at a dosage of 5 
(im. per kilogram of body weight. At regular intervals lipid radioactivity 
and triglycerides were determined. A typical example is shown in Table III. 


TABLE IIT, COMPARISON OF CHEMICAL AND RADIOACTIVE PLASMA TRIGLYCERIDE AFTER ORAI 
ADMINISTRATION OF TRIOLEIN TO A Dog 


TRIGLYCERIDE 


PER CENT 
- PER CENT 
+] 
244 
194 
214 
164 


Some dogs responded to the oral fat with appreciable hypertriglyceremia 
and lipid radioactivity. Other dogs failed to show appreciable turbidity and 
hypertriglyceremia and similarly had only little 1] lipid activity in their 
blood stream. In a semiquantitative manner, then, I'*' triolein gave the same 
results as did the chemical determination of plasma triglycerides. However, 
in all instanees where the triglyceride rose far enough above the fasting level 
so that chemical determination of that difference could be made with great 
accuracy, the increase in triglycerides was greater than the amount of lipid 
radioactivity ; in other words, the specifie activity of the excess plasma tri 
glyceride was lower than that of the administered dose. This held true, no 
matter which one of the four types of fat were used to produce the hyper 
lipemia, 

In view of the great similarity in clearing the I'*' triolein and the earrier 
fats of the artificial emulsion it is unlikely that I’°! was removed from the 
circulation at a rate different from that of the carrier fat. Therefore, it 
seemed more likely that the lowering of the specific activity of the fat fed 
occurred during the absorptive process. In order to study this discrepancy, 
the specific activity of the absorbed fat was studied before entering the blood- 
stream by collecting fatty lymph from dogs and rats. 


TABLE IV. Fat CONTENT AND Spectric Activity or THorActc Duct LYMPH OF 
A Dog Fep [131 TRIOLEIN 


TRIGLYCERIDE CONTENT SPECIFIC ACTIVITY AS PER CENT 
HOURS AFTER FAT FEEDING MG./ML. OF FED FAT 
before 2.1 
0-1 

2.5 5.0 

40.0 

53.5 

69.5 


Lymph Fistula Animals.—The triglyceride content of thoracie duet lymph 


at various time intervals after feeding a dog 5 Gm. per kilogram of body 


weight of I’ triolein diluted with nonradioactive triolein earrier is shown 
in Table IV. The initial lymph sample contained only 2.1 mg. triglyceride 
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per milliliter of lymph but 2 hours later the fat content had increased more 
than twenty fold. It is interesting to note that the triglyceride in lymph 
even during maximal rates of fat absorption never reached a specific activity 
exceeding 60 per cent of the specific activity of the fed triglyceride. In two 
additional animals the total amount of triglyceride recovered in lymph 24 
hours after the fat feeding was determined to be 88 and 97 per cent, respec- 
tively. In these same animals only 20 and 56 per cent of the administered 
I'** fat was recovered in the lymph, or the average specific activity of the 
lymph triglyceride over this period was 25 and 64 per cent of the fat fed, 
respectively. In order to exclude any aftereffect of surgery or anesthesia 
a dog was fed 5 Gm. per kilogram of triolein mixed with ['*' triolein and anes 
thetized 3.5 hours after feeding. Immediately a small sample of lymph was 
withdrawn from the thoracie duct. In this animal the lymph contained 46.4 
mg. triglyceride per milliliter but the specific activity was only 54 per cent 
of the administered dose. 

The discrepancy between the specific activity of the fat fed and the 
specifie activity of the lymph may be due to any of three causes: (a) the 
I'*' triolein is partly delabeled before or during absorption, (b) the I'*' 
triolein is absorbed by a different route or at a rate different from the carrier 
fat in which it is dissolved, and (¢) I'*' triolein behaves like the carrier fat, 
but the administered fat is diluted during absorption with a large amount of 
triglycerides from a nondietary pool. If either a or b were true, I'™ triolein 
would not be considered a valid label for the earrier fat. In this case, I' 
triolein would be expected to yield results different from the more accepted 
type of fat labeling with C’*. In the third ease, however, I’ triolein would 
be a more accurate parameter of dietary fat than a chemical determination, 
as the latter would measure both the dietary and the endogenous pool. Here, 
I'**_labeled fat would be expected to yield the same information as C'-labeled 
fat. 

In order to test the foregoing possibilities, lymph was collected from rats 
after oral feeding of 0.5 ml. of a mixture of C™ triolein and I triolein. 
Because of the scarcity of C™ triolein, rats were used after it was established 
that rat lymph showed a similar decrease in specifie activity of fed I'"' trio- 
lein as did dog lymph. The results are shown in Table V. In 3 rats the ['' 
lipid recovered from lymph amounted to 30 to 55 per cent of the C™ lipid. 
In the third rat triglycerides were also determined chemically, and in this 
rat the specific activity, measured as the ratio of C™ to triglycerides, 
is practically the same as for the administered fat. Therefore, it is obvious 
that dilution with endogenous lipid cannot account for the observed differ 


ences between I'*' activity and chemically determined fat content of lymph. 
No matter whether part of the I'*' is broken off the fat or whether I'*' triolein 


is absorbed at a rate different from triolein, I'*' does not appear to give a 
quantitative measure of the amount of fat absorbed. However, this finding 
does not necessarily affect the use of I'* triolein as an empiric clinical test 
for malabsorption syndromes. 
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* TRIGLYCERIDES IN THORACK kueT LYMPH OF THREE RATS 
FeD LABELED TRIOLEINS 


l 
1.0 
1.9 
1° 
l. 


) 


, ind chemical triglyceri 
milliliter of lymph 


The Incorporation of I Oleic Acid Into Tissue Lipids.—Investigators 
who have used C™ fatty acids have ¢ mphasized the extensive incorporation of 
these acids into liver phosphatides Artom,'? on the other hand, some 25 
years ago, used iodinated fat of high iodine content and found rather small 
amounts of iodine in several phospholipid fractions. A study of the labeling 
of tissue phospholipids would, therefore, vield vet another eriterion for the 
validity of I'*-labeled fats in metabolic experiments 

At the time of these experiments C™ triolein, used in the lymph studies, 
was not available and, therefore, we compared | oleie acid* and C'*-labeled 
fatty acids. Since it has been shown that incorporation of fatty acids into 
tissue lipids depends on chain length and degree of unsaturation,’ ™ and 
since the introduction of halogen into oleic acid might alter the physiologic 
behavior of oleic acid, we compared the ineorporation of ['** oleie acid into 
liver and eareass phospholipids with both C™ oleie and C™ stearie acid. Table 
VI shows the results of these experiments. It is obvious that the I'*" activity 
in the liver phosphatides is much smaller than either the oleie acid or stearic 
acid C™ activity. The methanol fraction from the silicic acid column even 
contained some impurities and when acetone precipitation was used to purify 
the liver phospholipids the phosphatide C™ activity after oleate or stearate 
feeding exceeded the ['"' activity more than one hundred fold 

The distribution of I'' and C™ fatty acids in the triglyeeride fractions 
of careass agree more closely than might be predieted from the triolein feed- 
ing experiments where gross discrepancies between C™ and TI**' in lymph 
were demonstrated. This suggested that appearance of I'*' oleie acid in 
lymph after fatty acid feeding was more closely related to the appearance of 
C™ fatty acids than was the case with triolein. To test this possibility we 
collected lymph from 2 rats after oral administration of a mixture of C™ 
stearic and I'*' oleie acids. Table VII shows that the ratio of I'** and C™ in 
the lymph triglyceride fraction (zeolite supernatant) was close to unity. 


*Oleic acid I™ Abbott Laboratories, Chicago, I! 
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Although from these experiments we cannot conclude that the absorption of 
['** oleie acid differs from that of C™ stearic acid the lack of incorporation of 
the iodized fatty acid into liver phosphatides limits the use of I'*'-labeled 
oleic acid in metabolic experiments. 


TABLE VI. Liprps As Per Cent or THE Fep Dose Per WHOLE LIVER OR CARCASS 
Srtx Hours Arrer Fat FEEDING 


METHANOL ELUATE* CHLOROFORM EULATEt 
ORGAN isi ol isi 
Liver 0.03 8.5 0.50 i 
Liver 0.03 1.74 0.17 0.18 
Carcasst 0.52 1.6 10.7 11.6 


Liver 0.009 ).068 0.089 0.162 
Careass} 0.93 1.30 28.6 28.8 
Liver 0.024 0.59 0.142 0.51 
Careass} 0.16 0.29 6.5 8.2 

Rats 1 and 2 received I™ oleic acid and C™ stearic acid dissolved in triolein 

Rats 3 and 4 received I™ oleic acid and C™ oleic acid dissolved in triolein 

*The methanol eluate contains primarily phosphatides. 

tThe chloroform eluate contains primarily triglycerides. 

tGastrointestinal tract not included 


TABLE VII. [131 AND ©14 TRIGLYCERIDES IN THORACIC Duct LyMpH or Two Rats Fep I'5! 
OLEIC AcID AND C14 STEARIC Actp DISSOLVED IN TRIOLEIN 


HOURS [1 


° 92 


2.5-5 9. 


8 | 


5. 
; 


5.4 2.4 
7 1.7 


*Per cent of administered dose per milliliter of lymph 


SUMMARY 

Chemical procedures for the determination of I'" lipid fractions in whole 
blood, plasma, and tissues are diseussed. I'*!-labeled triolein, administered 
intravenously as an emulsion, disappears at the same rate as natural fats. 
After oral administration of I" triolein the concentration of I’ triglyceride 
in dog plasma during the period of alimentary lipemia is lower than that of 
the chemically determined fat. This difference between the specifie activity 
of fed fat and plasma fat already exists in lymph, as shown by the low specific 
activity of dog and rat lymph compared to that of the administered fat. 
Comparison of ['* and C"™ triolein showed that dilution by an endogenous 
triglyceride pool cannot account for the observed decrease in specific activity. 
The distribution of orally administered C™ oleie acid and C™ stearic acid in 
the neutral fat fraction of careass is fairly similar to that of I'™ oleie acid. 
However, in liver, where rapid incorporation of C™-labeled fatty acids into 
phospholipid fractions oecurs, I’ oleic acid was found to be absent and thus 
gives an erroneous picture of the distribution of dietary fatty acids. 

We gratefully acknowledge the cannulation of thoracie ducts of dogs by Dr. E. L. 


McCandless, the technical assistance of Mrs. B. J. Bowman, and the donation of C14 triolein 


by Dr. Leon Swell. 
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EVALUATION OF A METHOD FOR DETECTING AND FOLLOWING 
URINARY TRACT INFECTION IN FEMALES WITHOUT 
CATHETERIZATION 
Harris D. Ritey, Jr., M.D.* 

NASHVILLE, TENN. 


IS traditionally stated that urine specimens for evaluation of infections 
in 


females should be obtained by catheter, voided specimens being worth 
less because of contamination from the external genitalia.’ On the other 
hand, despite the frequeney and lack of hesitation with which it is performed, 
there is considerable evidence that bladder catheterization is not without 
danger of actually producing urinary tract infection by introduction of 
bacteria into the urinary tract. 


It would seem that the only recourse for the physician is to balance the 
risk inherent in bladder catheterization against the possibility of overlooking 
urinary tract infection with its potential hazards. 

It is generally appreciated that patients immobilized by poliomyelitis and 
other paralytic diseases are particularly prone to develop infections of the 
urinary tract. In order to detect and follow the course of urinary infections 
in a group of extensively paralyzed poliomyelitis patients without resort to 
catheterization, a method of obtaining satisfactory urine specimens for culture 
in female patients by a voided technique in conjunction with quantitative con 
siderations was explored. 


It is the purpose of this paper to report the results with this method and 


to diseuss some of the problems in the diagnosis of urinary tract infection. 


METHODS AND MATERIALS 


Subjects for this study included 34 females with extensive paralytic poliomyelitis ad 


mitted to the Poliomyelitis Respiratory Center and 8 female patients of varying ages 
with no clinical findings indicative of urinary tract infection admitted to other hospital 
divisions. The poliomyelitis patients represented consecutive admissions to the Poliomyeli 
tis Respiratory Center with the exception of a few patients who were hospitalized for 
only a brief period. Twenty-one of the poliomyelitis patients were over 15 years of age 
and 13 were younger. Twelve were admitted in the acute stage of poliomyelitis and 22 


entered 30 or more days after the onset of poliomyelitis, All were extensively paralyzed, 


the extent of paralysis varying from 32 per cent to 94 per cent with a medium of 76.1 
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tion Center, Vanderbilt University School of Medicine, Nashville, Tenn. 

Aided by a grant from the National Foundation for Infantile Paralysis, Inc. 

Received for publication June 16, 1958 

*Present address: Department of Pediatrics, University of Oklahoma School of Medi 
cine, Oklahoma City, Okla, 


840 





DIAGNOSIS OF URINARY TRACT INFECTION R4] 


per cent." Virtually all of these patients were immobilized and recumbent for long 
sriods, All except 2 experienced respiratory failure necessitating mechanical respiratory 
aids. 
Urine for study was collected by the voided » nique o be “l at weekly 
vals, or more often, in the poliomyelitis patients regardless of evidence of urinary 
infection The first specimen passed by the patient each morning was lisearded; 
the routine bath was then given with particular attention to cleansing the perineal area 
and the external genitalia. The second specimen was preferred rather than the first speci 
men on awakening to decrease the opportunity for multiplication of organisms in the 


bladder urine Two teams, each consisting of a graduate nurse and two auxiliary nursing 


aids, collected all voided urine specimens from the patients during the study. With the 
patient in the dorsal lithotomy position, the external genitalis “re scrubbed thoroughly 
with soap, followed by water and benzalkonium hy hlorid 1,000 rhe patient was 
encouraged to void and the specimen was collected rom the midportion « ie urinary 
stream in a sterile container and immediately transporte: o the laboratory 
processed at once or stored in ice for a time not excee 

Bladder catheterization to obtain urine for comparison th the results « 
specimen was carried out one or more times in the 3 oliomyelitis patients 
stances the eatheterized specimen was obtained | the ame ay ¢f he corresponding 
oided specimen, usually between 6 and 8 hours 1: 

In order to compare the SU ie T mpart zed patie , paired 
specimens were collected by » two procedures n omen, all without evidence 
urinary tract infection, admitted to general hospital ivisions, Sixty-nine paired spec 


mens were obtained 


from the poliomyelitis patients ¢ 2 from the nonpoliomyelitis ps 
tients for a total of 81 

Each specimen was examined for pH, specifi rrt tv, and presence 
reducing substance, and abnormal microscopic sediment. gram-stained s1 
uncentrifuged portion of urine from each specimer nade Bacterial strains were 
lated by conventional methods and identified b ands cultural characteristics and 
biochemical fermentation reactions. Colony counts of the fresh, uncentrifuged urine were 
carried out by the method described by Knight and associates.4 rug susceptibility 
studies using the filter paper disk method were made on all positive 

The details of other laboratory procedures ar elinies ‘VE ation of the pohomyvelitis 


patients have been described in another publicatior 


RESULTS 


Comparison of Species Isolated and Colony Counts of Urine Specimens 
Obtained by Voided and Catheterization Methods.—In 42 patients the bacterial 
species isolated from specimens obtained by the voided technique were com 
pared with those isolated from the corresponding catheter specimens. Table 
I depicts the species of organisms isolated by the respective techniques from 


consecutive weekly specimens in 8 representative female patients. In all 


patients the catheterized specimen was obtained on the same day as the ecor- 


responding voided specimen and, in most instances, between 6 and 8 hours 
later. The results show good correlation between the two methods in that 
the same bacterial species were usually isolated in paired specimens and cul 
tures sterile by one procedure were also most often sterile by the other. 

This type of qualitative comparison was carried out during the course of 
a long-term study in a large number of patients with good correlation be- 


tween the results of the two techniques. 


*Based on Muscle Evaluation Standards as used by the National Foundation for Infan 
tile Paralysis in the poliomyelitis vaccine trials 
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COMPARISON OF BACTERIAL SPECIES 
URINE SPECIMENS FROM EIGHT 


ryPe 
SAMPLE 


P 
A 
NG {IC 


NG 
NG 


NG 


NG | NG 


Key \ { aerogenes 
faecalis; Co Esch coli; NG 
Catheterized sample 

*Blank indicate 


P 

No 
urine 
areas no 


sample was 


TABLE II. COMPARISON OF 


URINE 


NUMBER BACTERIA PER 
MILLILITER IN 
CATHETERIZED SPECI 
MENS 


NUMBER PAIRED 
SPECIMEN 

2g 0 

< 105 

> 105 


TABLE III. COMPARISON OF NUMBER OF 


SPECIMENS FROM 


DIFFERENCE 
Both specimens sterile 
Less than tenfold 

Ten to one hundred fold 
One hundred fold or more 
Total 


TABLE IV. COMPARISON OF NUMBER OF 


URINE SPECIMENS 
AGE ( YEARS 
39 
30 
24 


DISEASES 


Breast tumor 
Uterine myoma 
Strabismus 
6 Acute polio. 
23 Chronic polio. 
26 Acute polio. 
* Bacteria milliliter of 


per urine. 


FEMALE 
OBTAINED ON SAME 


NG 
NG 


Proteus 
growth: 


BACTERIAL COLONY 


BACTERIA 


BETWEEN SPECIMENS 


BACTERIA* 


Med 


1958 


& Clit 


December 


ISOLATED FROM CLEAN VOIDED AND CATHETERIZED 
PATIENTS. PAIRED SAMPLES 
Day* 


SAMPLE NUMBER 


NG 
NG 
P\SF 


PSF 
PSF 


P 
Pp 
NG 
NG 


ST 
Clean 


NG NG NG NG 


species 


v 


Staphyloceccus; SF 


voided urine sample 


obtained 


COUNTS OF 
SPECIMENS 


CLEAN VOIDED AND CATHETERIZED 


NUMBER BACTERIA 


SPONDING 


PER MILLILITER IN 
VOIDED SPECIMEN 


CORRE 
< 105 > 105 
Q 
23 
0 
32 


VoOIDED AND CATHETERIZED URINE 


PATIENTS 


IN 
42 FEMALE 


NUMBER OF PAIRS 
17 
46 
15 
3 


81 


PAIRED VOIDED CATHETER! ZED 


PATIENTS 


IN 
IN FEMALE 


AND 


VOLDED 
None 
None 
1 » 
None 
4.6 
None 


CATHETERIZED 
None 
None 
1.8 
None 
4.1 
None 


103 
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Specimens were obtained by the two procedures within a period of a few 
hours in all 42 patients, and bacterial colony counts were performed. It ean 
be seen from Table II that, of 81 pairs of voided and catheter specimens, 17 
pairs were sterile. Among 28 pairs of specimens in which the catheterized 
specimen was sterile, 11 (37 per cent) of the corresponding clean voided 
specimens revealed bacterial growth. However, 9 of these 11 showed less 
than 10° (100,000) bacteria per milliliter, the degree of bacteriuria which is 
generally considered indicative of active urinary tract infection.* *"* Of 
25 eatheterized specimens with less than 10° bacteria per milliliter, the corre- 
sponding clean voided specimen contained less than 10° organism per milli- 
liter in 23 or 92 per cent of the determinations. The difference between the 
colony counts of the two other voided specimens which contained more than 
10° bacteria per milliliter and the corresponding catheterized specimen was 
less than tenfold in one instance and between tenfold and one hundred fold 
in the other. Of 28 paired specimens in which the catheterized specimen 
yielded 100,000 or more bacteria per milliliter, the corresponding clean voided 
specimen contained 100,000 or more bacteria per milliliter in every instance. 

Among specimens which yielded bacterial growth, the difference between 
the colony counts of the paired specimens was less than tenfold in 46 in- 
stances, ten to hundred fold in 15, and one hundred fold, or more, in only 3 
instances (Table ITT). 

Comparative colony counts in 6 representative patients are shown in 
Table IV. 

The long series of sterile specimens obtained by the clean voided tech- 
nique in the patient depicted in Fig. 1 indicates the freedom from contamina- 
tion possible with these procedures. It is to be noted that when the voided 
specimen revealed bacterial growth of 100,000 or more organisms per milliliter 
the corresponding catheterized specimen also revealed bacteriuria of this 
degree or greater. The development of a pure growth of enterococci in the 
urine for 3 consecutive weeks following catheterization in the fifteenth week 
was a frequently observed aftermath of this procedure. 

Thus, when the voided specimen yields bacterial growth but contains less 
than 10° organisms per milliliter of urine, it may be presumed with fair cer- 
tainty without obtaining a catheterized specimen that significant bacteriuria 
is not present. When more than 100,000 organisms per milliliter of urine are 


present in the voided specimen, the likelihood is great that a similar degree 
of bacteriuria will be found if a catheterized specimen is obtained (Table IT). 


Aerobacter aerogenes, B. proteus, and Pseudomonas aeroginosa were the 
strains found most commonly in specimens with high bacterial counts where- 
as Alcaligenes faecalis and coagulase-negative, nonhemolytiec staphylococci, 
species usually considered as nonpathogenic in the urinary tract, were iso- 
lated most frequently from specimens with low bacterial counts. 

Comparison of Bacterial Colony Counts With Presence of Bacteria on 
Gram-Stained Smear.—A gram-stained smear of a portion of uncentrifuged 
urine from each specimen was obtained throughout this study. In this study 
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S4 per cent of urine specimens with 100,000 or more organisms per milliliter 
exhibited the presence of bacteria on the gram-stained smear. This correla- 


tion is illustrated by the patient shown in Fig. 1 
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The evaluation of urinary tract infection in a 16-year-old girl with paralytic polio 
myelitis by voided urine specimens and quantitative culture techniques 


DISCUSSION 


Catheterization of the bladder, one of the most frequently employed pro 
cedures in medical practice, is commonly considered a harmless procedure. 
However, there is considerable evidence that there is no justification for the 
assumption that a catheter or other instrument introduced into the bladder 
passes through a bacteria-free passage. This often results in the development 
of eystitis which may be followed by pyelonephritis, a disease of undoubted 
gravity. 

Although information on the microbial flora at all levels of the urinary 
tract is not available, it is now well known that the urethra may harbor 
bacteria.*-!% 2° 21 

Guze and Beeson": have made interesting observations on the reliability 
and safety of bladder catheterization in regard to bacteriologie study of the 
urine. Urine specimens were obtained from women by direct needle aspira- 
tion of the bladder at laparotomy; shortly following this a second specimen 
was obtained by catheterization in the operating room under strict aseptic 
technique. Of the 12 urine specimens obtained by each technique, bacterial 
growth occurred in 4 of those obtained by urethral catheterization, whereas 
all those obtained by aspiration were sterile. Culture of the tip of the cathe- 
ter after it had been inserted into the urethra of females carefully prepared 
in the operating room yielded bacterial growth in 6 of 13 eases. It is clear 
from this that a catheter or other instrument inserted into the bladder must 
traverse this flora. Furthermore, it is apparent that regardless of the care 
that is observed catheterization carries with it the danger of introducing in- 
fection into the bladder. 





DIAGNOSIS OF URINARY TRACT INFECTION 845 


Clabaugh and Rhoads found that contamination was reduced by obtain- 
ing bladder urine through a small rubber catheter inserted into the bladder 
through a large catheter inserted only into the urethra and not into the 
bladder 

Garrod® has shown that almost 20 per cent of women catheterized within 
the previous month developed urinary infection, whereas only 2 per cent of 
those not catheterized developed infection. The likelihood of inducing signi- 
ficant bacteriuria after a single catheterization in females has been found 
to be 2 to 4 per cent." 

Kass and Schneiderman'® demonstrated the ease with which bacteria 
gained entry into the urinary tract of patients with inlying catheters. This 
was carried out by placing a small amount of culture of Serratia marcescens 
to the periurethral epithelium of one female and two male patients with in- 
lying catheters in the bladder. Within 1 to 3 days large numbers of the test 
organisms were recovered from the urine of these patients. It is suggested 
that the entry of the organisms into the urinary tract was effected via the 
fluid, probably composed of urine and exudate, that usually forms around the 
catheter. 

Badal and associates'’ have shown that bacteriuria invariably follows 
within 72 hours the insertion of an indwelling catheter into the bladder. 
MacDonald and associates'® found a substantial correlation between the use 
of indwelling catheters and high bacterial counts in the urine. Bladder eathe- 
terization has been shown to be an important influence in the development 
and severity of urinary tract infection.’ Prophylactic antimicrobial therapy 
during bladder catheterization is generally ineffective and often results in the 


development of drug-resistant strains.*:'* Other workers report urinary in- 


fection almost inevitable after the use of an indwelling catheter. Further- 
more, in the presence of established urinary tract infection, catheterization 
may be responsible for the introduction of drug-resistant microorganisms. 
Catheterization is also a serious cause of cross-infection in hospitals*®® and the 
frequent occurrence of bacteremia after all types of urethral instrumentation 
is well known. 

On the other hand the results of this investigation indicate that the 
voided technique is a satisfactory method of obtaining urine specimens for 
culture in female patients. In another study from this clinie 207 of 1,182 
consecutive cultures obtained by this technique were sterile. Proteus species 
and A. aerogenes, organisms commonly found in urinary tract infection, ae 
counted for 68.6 per cent of the 1,213 strains isolated from the 975 positive 
cultures. Other gram-negative bacilli, enterococci, and coagulase-positive 
staphylococci, also well known etiologic agents of urinary infection, made 
up 22 per cent, whereas Alcaligenes faecalis and coagulase-negative staphylo 
cocci, frequent saprophytes of the urinary tract, constituted only 7.2 per 
cent. These latter two organisms as well as others usually considered as 
contaminants were isolated from catheter specimens with approximately the 


same frequency as from specimens obtained by the clean voided teehnique.® 
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Since cooperation of the patient is necessary to obtain satisfactory speci- 
mens by the clean voided method, the age of the patient is, or course, im- 
portant. There was good correlation between the cultural results by the two 
techniques in the youngest patient in this study, a 14-year-old girl. Further 
studies in this regard are in progress. 

Kass" found the correlation between bacterial counts over 100,000 in 
clean voided and catheterized specimens from the same person to be over 95 
per cent. Boshell and Sanford'® also obtained excellent quantitative correla 
tion between the results of clean voided and catheterized methods in females. 

In evaluating cultures of the urine the possibility of false-positive results 
due to contamination by organisms introduced into the bladder urine during 
passage of a catheter or another instrument or from the normal urethral flora 
can never be eliminated positively. In many cases the patient is presumed to 
have a urinary tract infection if properly collected urine produces bacterial 
growth in the usual culture media. However, a “positive” urine culture may 
result even if only a few contaminating organisms have fallen into the urine. 
It has been shown by several workers that when bladder urine from patients 
proved to have acute pyelonephritis was examined quantitatively none con- 
tained less than 100,000 bacteria per milliliter.“ ** When female patients 
with no clinical evidence of urinary tract infection were catheterized their 
bladder urines were found to be free of bacteria in 26 per cent of cases, to 
contain less than 100 bacteria per milliliter in about 40 per cent more, and 
to contain less than 1,000 bacteria per milliliter in about an additional 30 per 
cent. It also has been shown that pathologic findings compatible with pyelo- 
nephritis are much more common in patients with bacterial counts of 10° or 
greater per milliliter than in those without significant bacteriuria.’* Thus, 
it is apparent that significant bacteriuria is present when bacterial counts are 
10° or more per milliliter of urine and that values significantly lower than this 
usually represent contamination.* *° Kass® has pointed out the circumstances 
which may exist when bacterial count below 10° ml. of urine are found in 
the presence of active pyelonephritis. 

It has been shown that bacterial multiplication in urine is extremely 
rapid.* For this reason it is essential that specimens of the urine for quanti- 
tative evaluation be processed rapidly. They should be examined within an 
hour after collection or immediately refrigerated for subsequent study within 
48 hours. 

For practical clinical purposes contamination can be differentiated from 
infection by means of a gram-stained smear of the freshly collected uncentri- 
fuged urine. Organisms were readily found in stained specimens of 84 per 
cent of urine samples containing 10° or more bacteria per milliliter. In other 
studies® from this clinie as well as the experience of others* * there was a high 
degree of correlation between the results of gram-stained smears and bacterial 
counts from the same specimen of urine. 


The close qualitative and quantitative correlation between these two 


techniques and the relative infrequency of urinary tract saprophytes isolated 
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indieate that the clean voided technique is a reliable method, when carefully 
carried out, for the detection and evaluation of urinary tract infection in 
females. It is a particularly valuable technique when used in conjunction 


with colony counts and smears of the urine. It is strongly emphasized that 


the reliability of the results are dependent on the eare with which the speci- 
mens are collected. 


In view of the potential hazards of catheterization it is important that 
it be avoided whenever possible in patients particularly predisposed to uri- 
nary tract infeetions such as those with diabetes, paralytic poliomyelitis, and 


others with neurogenic or structural uropathies. In view of the presently in- 


adequate methods of treatment of urinary tract infection, all efforts should be 
made to avoid any procedure capable of provoking such infection. 


SUMMARY 
In order to avoid the hazards of bladder catheterization, a method of 
collecting urine for culture in females by means of a clean voided technique 
was investigated. A comparison of 81 pairs of catheterized and voided urine 
specimens from 42 female patients, 34 of whom had paralytie poliomyelitis 
and 8 with no evidence of urologic disease or conditions predisposing to uri- 


nary tract infection, was made. Comparison of these paired samples from the 


same individual according to the species and number of bacteria isolated re- 
vealed that satisfactory urine specimens for culture can be obtained by the 
voided technique. When used in conjunction with colony counts or gram- 
stained smears of the urine, it is an adequate method of detecting significant 
bacteriuria in females. It is a particularly valuable procedure for screening 
for urinary tract infection, especially in patients predisposed to urinary in- 


fection and in whom eatheterization is almost certain to produce urinary in 
fection, 


The risks inherent in bladder catheterization should not be neglected 
and its use restricted to situations in which it is clearly indicated. 


To estab- 
lish an 


accurate diagnosis of urinary tract infection determination of the 
number of bacteria present in the urine is as important as their identification. 
The technical assistance of Dorothy Moore and Mary K. Tolleson, the cooperation of the 
nursing staff of the Poliomyelitis Respiratory Center for the collection of specimens, and 


the advice of Dr. Vernon Knight are acknowledged. 
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RADIOACTIVE VITAMIN B,. IN THE LIVER 
I. Hepatic Uptake or Co®’B,, tN Liver DISEASI 
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New YorK, N. Y. 


With THE TECHNICAL ASSISTANCE OF HERMAN SCHAFFER, B.A., AND 


GABRIEL SCHWARTZ, B.S. 


ETERMINATIONS by microbiologic techniques of the content of vitamin 
D B,. in blood serum and in specimens of liver obtained by surgical or 
needle biopsy or post mortem have revealed disturbanees of B,. metabolism 
in liver disease. Thus, in human viral hepatitis, vitamin B,,. is discharged 
from destroyed liver tissue into the blood, and abnormally large amounts of 
bound vitamin B,, circulate in the blood plasma.'* In experimental animals, 
in whom acute liver damage has been produced by carbon tetrachloride, the 
amount of vitamin B,, in the liver tissue decreases considerably, and that of 
the plasma rises sharply, owing to the discharge of vitamin B,, from the liver 
into the blood.*:* Postmortem studies of patients who had died of cirrhosis 
of the liver demonstrated decreased B,, content of the liver’ and often high 
vitamin B,, levels in the serum.’ ** This may indicate either a decreased 
deposition of vitamin B,,. or its inereased discharge from the liver in this 
condition. 


Consequently, it beeame of interest to approach this problem with an 
isotope technique, which made possible determinations of the deposition of 
B,. in the liver in vivo. By using vitamin B,,. tagged with radioactive Co‘ 
such a study in the human liver becomes possible. Following the admin 
istration of CoB,., the deposition and storage of vitamin B,,. and its dis 
charge from the human liver may be determined by the recording of the radio 
activity on the surface of the liver with a scintillation probe, and quantitation 


of the radioactivity emanating from this organ 


MATERIAL AND METHOD 


] 


rhirty-six patients with liver disease were studied. These included 9 cases of virus 


uc 


and serum hepatitis; 9 of hepatic cirrhosis; 2 with leukemic infiltration of the liver; 2 


with obstructive jaundice; 10 with primary or secondary malignancy of the liver, with or 
without jaundice; 1 of schistosomiasis of the liver; 1 with hypersplenism and hepato 
megaly; and 2 with hepatomegaly of unknown origin. In each of these cases, liver fune 
tion tests were performed and correlated with hepatic uptake measurements 
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The uptake of vitamin B,, by the liver was determined by external measurement 
of the radioactivity emanating from this organ by means of a scintillation counter with a 
1 by 1% ineh sodium-iodide thallium erystal, applied directly without collimator to the 
cutaneous liver projections, The details of the method have been described in our earlier 
publications,.10-1 With the exception of 5 tests in which the counts were made on the 
third day by the accelerated method,15 all measurements were performed between the 
seventh and the tenth day after oral administration of the tracer dose of 0.5 wg of radio 
active vitamin B,, which contained 0.45 ye of radioactive Co®®. Radioactive B,,* was 
given orally alone to 36 patients in 44 tests, and together with an intrinsic factor 
preparation from animal sources, standardized in USP antianemia units,t in 16 other tests, 
In 7 patients, the hepatic uptake of radioactivity was also measured after parenteral 
administration of 0.5 wg of sterile Co®°B,, which contained 0.45 we of Cos, In all in 
stances, the hepatic uptake was determined, and considered to be the average of three 
5-minute counts taken over the anterior, anterolateral, and lateral projections of the liver, 
from which the background (usually 70 to 90 ¢.p.m,. with our settings) was deducted, The 
result was finally calculated per 1 pe Co®°, 

In 14 eases, vitamin B,, levels were determined by the Ochromonas malhamensis'4 


and/or the Euglena gracilis'5 methods.} 
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Hepatic uptake of radioactive Co“Br in 100 controls and 36 cases of liver disease 
following oral administration of 0.5 sg CoB. 


RESULTS 
The data obtained are listed in Tables I and II and in Figs. 1 to 3. The 
normal values of hepatic uptake of Co®’B,., with our settings, are in the range 
of 320 to 1,200 counts per minute per 1 pe Co, in which values of 320 to 
400 counts per minute are considered low.” 


*Generously supplied through the courtesy of Dr. N. 8S. Ritter and Dr. Charles Rosen- 
blum of Merck & Company, Inc., Rahway, N. J. 

*Generously supplied through the courtesy of Dr. K. W. Thompson, Medical Director 
and Vice-President of Organon, Inc., Orange, N. J. 

tThese assays were performed through the courtesy of Dr. Herman Baker of the Depart 
ment of Chemistry, Mount Sinai Hospital, New York, N. Y. 
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In 3 out of 36 instances of liver disease, the hepatic uptake of radio- 
active vitamin B,. was abolished entirely (Cases 1, 13, and 24). This was ob- 
served in 1 case of severe infectious hepatitis (in the acute stage of the dis- 
ease), in a terminal Laennee’s cirrhosis a few weeks before death, and in a 
patient with extensive metastatic carcinoma of the liver. In all remaining 
cases, the uptake by the diseased liver was preserved, but in 11 tests on 8 cases 
it was below the lower normal level (Fig. 1) 

Impairment of the uptake of B,. by the liver was noted in 2 of 9 eases of 
infectious hepatitis (Cases 5 and 8). The abolished B,, uptake by the liver in 
the acute stage of hepatitis (Case 1), reverted to normal with improvement 
of liver function. There was often a lack of relationship, however, between 
the uptake of the vitamin by the liver and the extent of liver damage as es- 
timated from the clinical symptomatology and biochemical liver function 
tests. This is exemplified by the normal uptake of Co®’B,, and abnormal liver 
function tests in Cases 2, 3, 4, 6, 7, and 9, and the normal B,, hepatic uptake 
and high B,. level in the blood in Case 4. 

In 4 of 9 cases of liver cirrhosis, impaired uptake of radioactive vitamin 
B,. by the liver was manifest, especially in 3 severely ill patients shortly be- 
fore death (Cases 11, 18, and 17). In the fourth case (10), it became normal, 
with improvement of the general condition. In 5 other eases of liver cirrhosis, 
no impairment of hepatic uptake of vitamin B,,. was evident. In 1 of these 
eases (14), the test was performed one week before the death of the patient. 
In 1 of 2 eases of jaundice due to caleulous obstruction of the common duct, 
hepatic uptake was impaired, while in the other it was normal. 

In malignant lesions of the liver, the hepatie deposition of radioactive 
vitamin B,. was completely abolished in 1 ease out of 10, and decreased in 


another. In the remaining 8 cases, often in spite of very extensive infiltra- 
tion of the liver, the hepatic uptake of radioactive vitamin B,, did not show 
any deviation from the norm. In 2 eases of leukemic involvement of the liver 
with jaundice, hepatic uptake was initially within normal limits. When re- 


viewed later, 3 months before death, one showed a definite decrease. In 2 


other cases of hepatomegaly of unknown origin, and in one ease of schisto- 
somiasis of the liver, the uptake was within normal limits, but decreased in 
one case of hypersplenism. 

The blood level of vitamin B,. was increased above normal in 2 out of 4 
cases of hepatitis, in 1 out of 5 cases of liver cirrhosis, and in 1 out of 4 cases 
of metastatic carcinoma of the liver; was normal in 2 eases of hepatitis, 3 cases 
of liver cirrhosis, 2 cases of metastatic carcinoma of the liver, and in 1 ease 
of hypersplenism ; and was decreased in 1 case of liver cirrhosis and 1 ease of 
metastases to the liver. These data, as well as the results of measurements 
of hepatic uptake of Co*°B,., indicate that, in many cases of liver disease, no 
abnormalities in vitamin B,. metabolism can be detected by these methods. 

In 15 eases of liver disease, measurements of hepatic uptake were also 
made after the addition to the Co*®’B,. tracer of a potent intrinsie factor 








PATIENT, 


M. 


19 


* The se 


tHepatk 


AND 


S., m., 


AGE 


GLASS, BOYD. 


HEPATIC 


SEX, 
DIAGNOSIS 


26 Virus hepatitis 


Virus hepatitis 


Virus 


hepatitis 


Virus hepatitis 
Virus hepatitis 
Virus hepatitis 


Virus hepatitis 


Virus 


hepatitis 


Serum hepatitis 


Liver cirrhosis 


Liver cirrhosis 


Liver cirrhosis 


cirrhosis 


cirrhosis 


cirrhosis 
cirrhosis 
cirrhosis 


Liver cirrhosis; 
eytic anemia 


macro 


39 Hypersplenism with 


figures 
uptake 


hepatomegaly 


represent normal values 
measured by the accelerated 


UPTAKE 


AND EBIN 


OF 


rEST AND TIME 
INTERVAI 
a. 
b. l wk. 
ce. 2 wk. 
3 wk. 
t wk. 


wk 


wk. 


method.' 


CoB, 


320 


VITAMIN B,, LEVELS IN BLOOD ANI 


IN C.P.M, 
ADMINIS 


UPTAKE OF Co®0eB 
C080 FOLLOWING 
TRATION OF: 
Co®°R,, (Co60R 
INTR. FACT 1.M. 

320-1,200* 500-1,200 


HEPATI( 
PER 1 ye 


Co6oB 4 
ALONE 
200* 


1,009 





RADIOACTIVE VITAMIN B, IN THE L 


PATIENTS WITH HEFATITIS AND LIVER CIRRHOSIS 


LIVER FUNCTION TESTS 
IN SERUM 


Mee / MI 
OCHRO E. GRA CEPHALIN ALKALINI CHOLESTERO! 
MONAS cILIS IOCTERIC |BILIRUBIN| FLOCCULA rHY MOI PHOS rOTAL/ESTERS 
250-800* | 300-800" INDEX ( TION TURBIDITY PHATASI MG. % 
O40 
184/100 
200/128 
180/119 
197 
a) 
178 


"OS 








GLASS, BOYD, AND EBIN J. Lab. & Clin. Med 


December, 1958 


TABLE II. Hepatic UpTake OF Co®°B,,, VITAMIN B,, LEVELS IN BLOOD, AND Liver FUNCTION 
AND VARIOUS OTHER 


HEPATIC UPTAKE OF Co®0B,, IN C.P.M, 
PER 1 wo Co8® FOLLOWING ADMINIS 
TRATION OF: 
Co®0R,, CoseB,, + CosoR, 
PATIENT, SEX, TEST AND TIME ALONE INTR. FACT. I.M. 
CASE NO, AND AGE DIAGNOSIS INTERVAI 320-1,200* 320-1,200* 500-1,200" 
20 a Ws, Be OO ‘aleulous obs. of com a. 624 
mon duct with jaun b. 1 wk. 670 
dice ec. 2 wk. 
d. 3 wk. 
e. wk, 


‘aleulous obs. of com a. 
mon duct with jaun b. 2 wk. 


dice e. 3 wk. 


‘a. gall bladder; met. a. 
ad portam hepatis; 
obs. jaundice 


‘a. stomach: liver 
metastases 


‘a. rectum; liver metas 


tases 


‘a. pancreas; met. ad 
portam; hepatitis; 
obs. jaundice 


‘a. stomach; liver a. 2 wk. before 
metastases death 


‘a. stomach; liver 
metastases 


‘a. stomach; liver me . 5 wk. before 
tastases; obs. jaun death 
dice 

‘a. stomach; liver me 

tastases; obs. jaun 


dice 


‘a. bronchi; liver me 


tastases 
Hepatoma 
Myelogenous leukemia; 


jaundice 


Ly mphocyt ic leukemia : 
hepatomegaly; jaun 
dice 


Schistosomiasis of liver . 965 


M., f., 46 Hepatomegaly of un _— 1,166t 
known origin 


A. C., m., 64 Hepatomegaly of un 
known origin 


*These figures represent normal values. 
(Hepatic uptake measured by the accelerated method.” 
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concentrate* (Fig. 2). In 1 out of 5 tests on 4 individuals it was possible, by 
addition of the intrinsic factor preparation, to raise the decreased hepatic 
uptake of B,. slightly. In other cases, most of them with a normal hepatic 
uptake of B,., no enhancement of the hepatic uptake of B,. was observed after 
the addition of intrinsic factor preparation 
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Hepatic uptake of radioactivity in 15 cases of liver disease following oral administra 
tion of 0.5 ze Co®By, alone and together with intrinsic factor concentrate. 
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Hepatic uptake of radioactivity in 7 cases of liver disease following oral and intra- 
muscular administration of 0.5 ue Co”Bn. 
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In 7 eases, the hepatic uptake of vitamin B,, was also determined follow- 
ing parenteral administration of a similar tracer dose of CoB,, (Fig. 3). It 
*The intrinsic factor preparation used did not contain any appreciable amount of Bre 


on microbiologic assay, and was used at a dose of 62 mg., equivalent to dose contained in 
2 USP units of oral antianemia preparation (Organon) 
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was entirely abolished in 1 ease of metastatic carcinoma of the liver in the 
terminal stage. It was within normal limits in 6 other cases. The hepatic 
uptake of Co®B,., after parenteral administration, was always higher than 
after oral ingestion of a similar dose of the tracer, either alone or together 
with intrinsie factor This is in agreement with previous observations r¢ 
garding the limited efficiency of absorption of B,. in the intestines of human 
beings." In 1 ease of advanced Laennee’s cirrhosis, in which the hepatic 
uptake following oral administration of Co®’B,, alone was entirely abolished, 
a similar dose of Co®’B,., administered parenterally 10 days before the pa- 
tient’s death, resulted in a positive uptake of radioactivity by the liver. This 
was at the lower limit of the norm, which, with our settings on parenteral 
administration, is 500 e.p.m. per 1 pe Co' 


DISCUSSION 


In the majority of cases of liver disease, the hepatic parenchy ma preserves 
the ability to take up vitamin B,, from the portal and systemie circulations, 
even when biochemical tests show a rather severe impairment of liver fune 
tion. In about one-third of the cases of liver disease, however, the ability 
of the liver to take up B,. from the portal circulation is impaired. In the 
present work, some preliminary results of which were reported at an earlier 
date,'* measurements of the hepatic uptake of radioactive B,. were made fol 
lowing administration of a small tracer dose of 0.5 pe of B,.. This represents 
only about 1/1,000 to 1/2,000 of the total amount of vitamin B,, stored in the 
liver tissue under normal conditions. It is quite probable, therefore, that if 
the total capacity of the liver for vitamin B,. were to be much decreased as 
a result of destruction of the liver parenchyma by hepatitis, malignant in 
filtration, or fibrosis, there would still remain some residual capacity for an 
uptake of 0.5 wg of B,. by the liver tissue. A tolerance test, performed with 
a much larger dose of B,., might show impairment under these conditions, 


while the same test, performed with a small dose of 0.5 png, would not reveal 


any abnormality. The recent observations of Baker and associates" point to 


this possibility. Safety requirements preclude similar isotope tolerance tests 

In 3 of 4 eases of liver disease, the addition of intrinsic factor prepara 
tions did not increase the impaired hepatie uptake of vitamin B,.. This sug 
gests that the impaired deposition of B,. in liver disease, if present, is not 
due to the decreased output of intrinsic factor in the stomach. It stands to 
reason that the lowered hepatic uptake of B,, in liver disease is due to the 
impaired ability of the diseased liver cells to take up vitamin B,, from the 
portal cireulation. 

The decreased hepatic uptake of vitamin B,, in some cases of liver eir- 
rhosis, especially in the terminal stage, may contribute to the increased con 
tent of B,. in the serum in some of these cases. ** Our results suggest that 
impaired uptake of B,. by the diseased liver may result in the passage of an 
excessive amount of B,., ingested in food or in medication, from the portal 
circulation into the peripheral blood. This would result in an increased B,, 
blood level in these cases. The increased B,, blood level and decreased B,, 
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content of the liver in obstructive jaundice,’® ** leukemic liver,’® extensive 
primary or metastatic carcinomatous invasion of the liver,’ *° and infee- 
tious hepatitis’ * '® may be also due, in part, to a similar mechanism. 

It appears from our data that in evaluating the disturbances of the 
metabolism of vitamin B,. in liver disease, one must also take into considera- 
tion the impaired ability of the diseased liver to deposit vitamin B,, brought 
to it by the portal circulation. 


SUMMARY AND CONCLUSIONS 


Measurements of the uptake of vitamin B,, by the liver were performed 


in 36 eases of liver disease following oral administration of 0.5 pg (0.45 pe) 


radioactive Co®’B,., alone or with potent intrinsic factor preparation. In 1] 
of these cases, including infectious hepatitis, cirrhosis, primary or secondary 
liver malignancy, leukemic infiltration of the liver, obstructive jaundice, and 
hypersplenism, more or less pronounced impairment of the uptake of vitamin 
B,. by the liver was observed. 

The impairment of the ability of the liver tissue to take up vitamin B,, 
from the portal cireulation may be an additional contributory factor in caus- 
ing high B,. blood levels and low B,. content of the liver tissue in some eases 
of hepatitis, liver cirrhosis, and malignant liver infiltration. 
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Il. Hepatic Depostrion, STORAGE, AND DISCHARGE OF Co®’B,. IN Dogs 


GrorGe B. Jerzy Guass, M.D., AND WALTER L. MeRSHEIMER, M.D. 
New York, N. Y. 
WitH THE TECHNICAL ASSISTANCE OF RoGeR W. LAuGHTON, A.B., 
IleERMAN ScHAFFER, B.A., AND GABRIEL SCHWARTZ, B.S. 


HE pivotal role of the liver in the metabolism of vitamin B,. is widely 

recognized,' but the kineties of the hepatic uptake of this vitamin and its 
storage and discharge from this organ are incompletely understood. In the rat, 
the kidneys are the main organs in which B,,. is stored.*** In man,° guinea pig, 
hamster, and mouse,® the liver is the main depository for this vitamin. 

Experimental studies on animals have shown that the liver retains admin 


istered vitamin B,, for very long periods of time.*.* In earlier studies with 


radioactive vitamin B,., we demonstrated that the same is true for human 
beings.® Using the method of surface counting of the cutaneous projections of 
the liver with a scintillation detector, we found that 2 to 3 months after par 
enteral administration of a tracer dose of radioactive Co®°B,., the counts over 
the liver were still 65 to 86 per cent of the initial values,’ and that 8 months 


after injection, over 35 per cent of the radioactivity was still retained in the 


liver.*° These findings have been confirmed and extended by Meyer and his 


collaborators.'' '* Sehloesser and Sehilling™ also used the same technique and 
coneluded that the biologie half-life of B,. in the liver was, on the average, 
about one year in man. All these findings confirmed the earlier observation 
of Smith and associates,'* made post mortem on a patient with pernicious 
anemia, who retained a hepatie deposit of radioactive B,, for months. 

To what extent does the radioactivity in the liver, after administration of 
Co®’B,., represent the content of radioactive B,, in this organ? There is eir- 
cumstantial evidence that it truly reflects the hepatie storage of labeled vitamin 
B,., and is not derived from the labeled cobalt®® atom detached from the B,. 
moleeule and stored in the reticuloendothelial apparatus of the liver. The in- 
vestigations of Meyer and associates,‘* Schloesser and Schilling,'® and our own 
earlier work® vive support to this eonelusion. Moreover, in view of the preter- 
ential localization of vitamin B,. microbial activity in the mitochondrial frae- 
tion of the liver cells,"® it is improbable that the cobalt atom is detached from 
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it and stored in the reticuloendothelial apparatus. This would have caused 
loss of microbial B,, activity of the mitochondria 

In recent collaborative work with Weston and Wolf, we obtained direct 
evidence that most of the radioactivity in the liver derives from storage ot 


microbiologieally active Co’’B,. in this organ. Seven months after injection of 


Co' Bie into a dog, its liver was removed. processt d by standard cyanide nitrite 


treatment, and extracted with benzyl aleohol, ethyl ether, and methanol. The 
radioactivity and microbiologie B,. activity of the extract was determined on 
descending paper chromatograms in secondary butanol saturated with water 
and with 0.5 per cent KCN added. No evidenee was obtained for the existence 
of a microbiologically active compound containing radioactive Co other than 
cobalamin, and up to 63.7 per cent of the radioactivity of the extract was 


located in the eyanocobalamin zone of the chromatogram 


In the liver, B,. is bound to polypeptides of the he patie cells, and this 
binding is apparently much looser than is the ease with serum proteins.’ Be 
cause of this loose binding, one would expect that B would be given up by 
the liver tissue more readily than by the serum proteins. This, however, is not 
in accord with the long hepatie storage time of B,.. The present investigation 
has been undertaken in order to collect more information as to the mechanisms 


regulating the hepatic storage and discharge of vitamin B 


MATERIAL AND METHODS 


Eight medium-sized dogs (13.8 to 23.0 pounds in weight vere studied in pairs. Three 


pairs were given radioactive Co®°B,, intramuscularly, by a single injection in the hind leg 
in doses of 0.1, 0.15, and 0.6 ag, respectively, per pound of weight. Two other dogs received 
radioactive B,, orally in a dose of 0.12 and 0.15 ag, respectively, per pound of weight. One 
of these latter dogs died of internal hemorrhage after the first surgical biopsy of the liver, 


while the other lived until the end of the study, 220 days. The total oral dose was divided 


into 5 equal daily doses to enhance the intestinal absorption of B,.. The specific activity of 
Co6°B,, used was 1 we per 1 sg of material.* All animals were kept on the same standardized 


meatless ‘‘dog food complete ration’’ for the full duration of the observation period. In 


I 


spite of the content of meat meal and alfalfa meal in the ration, this dietary regimen 


resulted in the development of nutritional vitamin B,, deficiency in our dogs. This was shown 


by a very low B,, content of the liver at the conclusion of the investigative period (see the 
) * , } 


following 


External Counting of the Hepatic Radioactivity.—Following parenteral or oral administra 
tion of radioactive B,, external surface counting was performed. \ scintillation detector 
with a 1 by 1% inch sodium-iodide thallium crystal was used. Counts were taken over the 


3 eutaneous projections of the liver (anterior, anterolateral, and lateral) for 10 minutes 


each. The reproducibility of the counts was ascertained by painstaking positioning of the 


dogs under anesthesia and by marking the areas of the skin with indelible dye. The statis 
tical significance of the counts was similar to that reported in previous work.® The hepatic 
counts were averaged, the background was deducted, and the counts were corrected for 


physical decay of the Co®° and efficiency of the sealer by using dried B,, standards containing 


0.01 we of Cos®, The standards were prepared by drying, under infrared light, 0.01 ge ali 
quots of diluted samples of CoseB,, of the same batch which had been administered as a 
tracer. The correction factor was caleulated from quadruple measurements of the two 


*Generously supplied by Dr. Nathaniel Ritter and Dr. Charles Rosenblum of Merck & 
Company, Inc., Rahway, N. J 
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standards before and after conclusion of the counts. The counting procedure was repeated 
at various time intervals. The period of observation for each of the dogs ranged from 205 
to 302 days. 

Liver Biopsies and Measurements of Radioactivity in the Organs.—After most of the 
surface countings, a surgical biopsy of the liver was performed, one or two specimens being 
taken each time. A total of 30 biopsies from the right and left lobes were performed. The 
size of the biopsy specimens varied from 0.45 to 3.55 Gm. (average: 1.24 Gm.). At about 7 to 
10 months from the start of the experiment, the dogs were sacrificed, the entire liver removed, 
and the total radioactivity of this organ measured. In 2 dogs the radioactivity of several 
internal organs was measured as well. The liver, as well as the other organs (kidneys, 
spleen, pancreas, small intestine, lungs, and uterus) obtained by surgical biopsy or after 
sacrifice of the animal, were thoroughly washed with a stream of water, dried with filter 
paper, and homogenized in a Waring Blendor. A small amount of water was added, but no 
additional carrier was used in view of the large amounts of nonradioactive B,, contained 
in the organs studied, especially in the liver, kidneys, and pancreas. The 5 ml. aliquots of 
homogenates from the various organs were counted in vials of 6 ml. capacity, and set with a 
tight fit into the well of a heavily shielded well counter equipped with a large well-shaped 
Nal thallium erystal. Before the tissue homogenates were counted, similar vials containing 
5 ml. of water were counted under the same conditions and the counts were deducted from 
the sample as a blank background. In addition, 3 liquid standards containing 0.01 ye of the 
same batch of Co®°B,, dissolved in 5 ml. of water, were placed in the same-sized vials, then 
counted and averaged each time after counting of the tissues. The radioactivity content 
of the tissues was corrected for physical decay of the Co®° and efficiency of the sealer by 
the use of these standards and then calculated per 1 Gm. of wet weight of the tissues. Any 
further reference in this paper to the decay of hepatic radioactivity will refer exclusively 
to the biologie discharge of Co®°B,, from the liver. 


RESULTS 

Hepatic Radioactivity as Determined by Surface Counting.—Results of the 
surface counting of the cutaneous liver projections of all 8 dogs are drawn on 
semilogarithmic paper in Fig. 1. There was an excellent duplication of results 
for each pair of dogs. 

The slopes of the semilogarithmic tracings in Fig. 1 reflect the biologie 
deeay (i.e., rate of discharge) of Co®°B,,. from the liver of the 8 dogs as deter- 
mined by surface counts over the liver. The beginning of the fourth week 
after administration of Co®°B,. was taken as the starting point for the eal- 
culation of the biologie half-life of B,. in the liver. During the first 3 weeks, 
the uptake of B,. by the liver is still in progress, as shown by our previous 
observations? and comparison of the hepatic counts in the dogs on the first, 
seventh, and twenty-third days after injection of Co®B,,.. This is probably 
due to the prolonged time needed for equilibration of the injected Co°B,, 
with the total nonradioactive B,. pool contained in the vascular and extra- 
vascular spaces of the body and the relocation of the injected Co*®B,. between 
various tissues.® 

The semilogarithmic tracings of hepatie surface counts do not follow a 
straight line, but show a much steeper slope at the onset than later. This is 


best seen in the dogs injected with moderate doses of radioactive B,. (Dogs 433, 


435, 436, and 437), or in the one to whom radioactive B,. was given by mouth 
(438). 
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The biologie half-life of Co®’B,, in the liver of 6 dogs, when ealeulated from 
the beginning of the fourth week, ranges from 65 to 113 days, depending on 
the dose of Co*’B,,. injected (Table I and Fig. 1). The slope of radioactivity 
counts over the liver is less abrupt, and the biologie half-life of Co®°B,. in 
the liver is longer following the administration of a larger amount of this 
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Fig Hepatic surface counts in 8 dogs followed up to 10 months after parenteral or oral 
administration of radioactive CoB, 


TABLE I, DEPENDENCE OF BioLogic HALF-Lire or Co6°B,, IN THE LIVER FROM THE DOSE OF 
CoeeB, AND Its RovuTe or ADMINISTRATION 


HEPATIC COUNT DAY ON WHICH BIOLOGIC HALF 
DOSE OF Co®°B,,* AND ABOVE BACK HEPATIC COUNT LIFE OF Co60B, 
DOG ROUTE OF ADMINIS- GROUND IN €.P.M. WAS 14 THAT OF IN THE LIVER 
NO. TRATION ON DAY 23 DAY 23 IN DAYS 
438 0.12 wg orally 320 63 40 
437 O.. pe IM. 1,680 88 65 
136 0.1 pg 1M. 1,835 92 69 
435 0.15 wg I.M. 1,980 98 75 
433 0.15 wg I.M. 2,300 106 83 
263 0.60 wg 1.M. 8,545 132 109 
262 0.60 pe IM. 8,708 140 17 


*Doses given in micrograms per pound of body weight 


vitamin than after a lesser amount. With the oral dose of 0.12 »g By per 
pound, the deposition of radioactivity in the liver is much below that after a 
similar dose administered parenterally, and the biologic half-life amounts to 
only 40 days. 
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A good correlation was observed between the amount of radioactive B, 
injected and the hepatic radioactivity, as determined by surface scintillation 
counting of the cutaneous projections of the liver. Two dogs, injected with 
0.6 wg of radioactive B,, per pound of weight, had on the average about 4 
times as much radioactivity over the liver at the onset of the experiments 
as 2 others into whom a lesser dose, amounting to one-quarter (0.15 pg per 
pound ) as much, had been injected. Still lower radioactivity over the liver 
was shown in 2 other dogs who received 0.1 »g of B,, per pound of weight 
by injection. The least hepatic radioactivity was found in dogs who received 
Co®’B,. orally in doses of 0.12 and 0.15 pg, respectively, per pound of weight. 
When the hepatie radioactivity is caleulated per pound of weight of the animal 
and per microcurie of radioactive B,, injected, the hepatie surface counts are 
similar for dogs who had received 0.15 and 0.6 png of CoB, per pound of 
weight—1,430 and 1,488 counts per minute. 
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Hepatic storage and discharge of CoB in 4 dogs as determined by surgical bi 
opsies and hepatic surface counting 


In Fig. 2, the radioactivity data obtained by surface counting of the cu 
taneous liver projections in 4 dogs are correlated with the radioactivity of the 
homogenized liver specimens obtained by surgical biopsy. There is a good 
parallel between the hepatie surface radioactivity, determined by surface sein- 
tillation counting of the cutaneous projections of the liver, and the content 
of radioactive B,,. in the liver, determined by consecutive liver biopsies. With 
the progress of time, however, recording of the hepatie surface radioactivity 


1.60 


gives a higher count per unit of Co® content in the liver than at an earlier stage 
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of the observations. This is shown by all 4 experiments traced in Fig. 2. While 
this ratio, at the beginning of the experiment, amounted to about 2,000 to 2,500 
counts per 0.4 to 0.6 pe in the liver (i.e., about 4,500 ¢.p.m. per 1 pe, on the 
average), there were about 500 to 600 counts per minute per 0.05 to 0.1 pe 
Co at the end of the experiments. This averages about 7,300 e.p.m. per 1 
ne Co in the liver. The reason for this finding may be a change in the 
geometry of the liver as a result of the repeated liver biopsies and loss in 
weight of the animals following multiple laparotomies. A closer approximation 
of the liver to the skin would result which would cause a relatively higher 
surface radioactivity over the liver. 

Hepat Radioactivity as Determined by Liver Biopstes. It is evident, 
from the data listed in Table II, that the results of biopsies taken from the 
left and right sides of the liver differ not more than +10 per cent (with the 
exception of Dog 435, where the difference amounted to almost 30 per cent 

In all instances, the radioactivity in the liver specimens taken on the twenty 
third day was higher than in those taken on the first or seventh day following 
parenteral administration of radioactive Co®°B,.. With this maximum value 
taken as 100 per cent, the content of radioactivity in the liver on the first and 
seventh days was in the range of 66.2 and 92.3 per cent (see Table Il). The 
progressive discharge of radioactive B,. from the liver causes the decrease of 
this value at the end of the seventh to eighth month to 11.4 to 14.5 per cent. 
The data listed in Table I indicate that, on the twenty-third day, the total 
radioactivity of the liver at its peak value amounts to 17.4 to 24.7 per cent 
of the total dose of Co®’B,,. injected. With the gradual discharge of this material 
from the liver after the seventh to eighth month, this percentage deereases to 
2.1 to 3.3 per cent. 


The biologie half-life of Co®’B,. in the liver, ealeulated from the radio 


activity of the biopsy specimens and the liver weight on autopsy, shows a pat- 


tern similar to that ealeulated from hepatie surface radioactivity. There is a 
progressive prolongation of the half-life time in most instances (with the ex 
ception of Dog 435). 

The radioactivity of the liver biopsy specimens of dogs who obtained CoB, 
orally was less than one-tenth that following a similar dose given parenterally. 
A good comparison is provided by data obtained on the thirty-fifth day after 
administration of Co°°B,.. In 4 dogs who received 0.1 or 0.15 pg Co®B,, per 
pound of weight intramuscularly, the hepatic radioactivity amounted to 14.5 
to 22.3 per cent (average, 18.3 per cent) of the total radioactivity injected. In 
2 dogs who received 0.12 and 0.15 pg, respectively, per pound of weight orally, 
the hepatie radioactivity was only 1.6 to 1.8 per cent on the same (the thirty- 
fifth) day. 

The half-life of Co®°B,, in the liver, as caleulated from surgical biopsies, 
is shorter in all instances than that caleulated from the hepatic surface radio 
activity for an as yet unknown reason (see Fig. 2) 
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Content of Radioactive Vitamin B,, in the Organs*.—The data obtained by 


surgical biopsy of the liver immediately before the death of 


the animals, cor 
relate well with the figures obtained by the homogeniza he entire organ, 
as shown by Table III. The difference is less than 10 per cent; the ealeulation 
of the content of radioactive B,, in the liver, on the basis of the weight of the 


liver and the average content of Co®’B,. in the biopsy specimens, is py rmissible 


[il COMPARISON OF DATA OBTAINED ON THI Y 
SURGICAL LIVER BIOPSIES AND HOMOGENIZATION 


DAYS AFTER 
RADIOACTIVITY IN mye 
INJECTION : 
SURGICAL LIVER BIOPSY HOMOGENIZED 
r SIDI RIGHT SIDI ENTIRE TISSUE 
O20 
5 : 0.410 0.400 


36 POS 0.250 0.310 


0.310 
0.400 
0.300 
37 POS 0.160 0.210 

*Dogs 433 and 15 received the dose of | 

Be per pound of weight, intramusculariy 


TABLE IV CONTENT OF RADIOACTIVE CoseB 
Sacriricep 205 To 302 Days AFTER 


DpOUW NO 


in pounds 


B,. administered 
ag per pound weight 


ag per animal 
Day after administration 


Liver: 
Weight in grams 
Total radioactivity in mye 
Radioactivity per Gm, tissue 
in mye 
in mye per 0.1 pe/pound injected 


Kidneys: 

Weight in grams 
left 
right 
both 

Total radioactivity in mage 
left , 
right 
both 

Radioactivity per Gm. tissue 
left in mye 
right (in mye 
average (in myc 
average (in mye per 0.1 gse/pound 

injected 


The contents of radioactive B,, in the liver and kidneys of 6 dogs sacrificed 
205 to 302 days after parenteral administration of radioactive B,. are listed 
in Table IV and Fig. 3, and that in the visceral organs of 2 dogs (262 and 263) 


*The help of Dr. J. M. Cooperman and Dr \. L. Luhby, as well as that of Mr. D. Teller 
who contributed to the assay of the radioactivity content of the visceral organs of 2 of the 
dogs, is gratefully acknowledged 
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in Table V and Fig. 4. At the end of 7 months, in Dog 262, the total content 
of Co®’B,, in the main viseeral organs (liver, kidneys, pancreas, spleen, and 
small intestine) totalled only 3.0 per cent of the dose of Co®’B,, injected 7 
months earlier. In Dog 263, it amounted to only 1.4 per cent of the dose in 
jected 10 months earlier. 


BB uver BOTH KIDNEYS 


0.10 yc Co®@,.>1.m./LewT. 0.18 po Coe m/e wr. osope Co®%R,, 1.u./L8 wT. 


Days L 232 as2¥ 208 208 Ses sort 





, = 


3 


heble. 


DOG Ne. 436 437 433 435 262 263 


% OF ADMINISTERED DOSE OF CR, 


—Storage of Co“Bx in liver and kidneys of 6 dogs 205-302 days after I.M. administra 
tion of 0.1 ta 0.6 ge Co”Ba per pound of weight. 

Hepatic radioactivity, when caleulated per 1 Gm. tissue and 0.1 pe Co*’B, 
per pound weight injected, was relatively higher when the dose injected was 
smaller. This is shown by Table IV. The period of time at which these measure 
ments were taken was very similar in all dogs except No. 263 (205 to 232 days). 

In 4 dogs sacrificed 205 to 232 days after intramuscular administration of 
0.1 to 0.15 peg pe Co®’B,. per pound of weight, the content of total B,. in 
the liver was assayed by the Ochromonas malhamensis method.* The data 
listed in Table VI indieate a very advanced state of Bus depletion in these dogs 
at the end of the investigative period. If the B,. concentration in the dog's 
liver, like that in the blood,*° is similar to that of human beings, then the hepatic 
B,. coneentration in our sacrificed dogs was several times lower than normal. 
This indicates a pronounced B,, depletion in the dogs investigated. The Co*’B, 
made only 0.85 to 1.1 per cent of the total B,. at the end of the investigative 
period, and still it could be readily detected, both by recording of the external 
radioactivity of the liver and by counting of the surgical biopsy specimens. 

The concentration of Co*’B,. in the kidneys, when ealeulated per gram 
of organ and 0.1 »g per pound Co’B,,. injected, shows a similar decreasing pat 
tern with increasing dose as that of the liver (Table IV). 


The kidneys show the highest concentration of Co"’B,., followed by the 


pancreas, the spleen, and the liver (Table V and Fig. 4). The latter 3 organs 


*These assays were performed through the courtesy of Dr. H. Baker, Department of 
Chemistry, Mount Sinai Hospital, New York, N. Y 
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have a rather similar concentration, which amounts to from one-half to two- 
thirds of that of the kidney s. The coneentration of Co®’B,. in the lungs and 
small in‘estine is 16 to 26 per cent, and that of the bile 3 to 7 per cent of 
the concentration of Co®’B,. in the liver, per gram of weight. The ratio of 
concentration of Co*’B,,. in the kidney to that of the liver is in the range of 
1.0 to 2.2 when ealeulated per gram of tissue. The distribution of Co®°’B,. be 
tween both kidneys is equal and within the limits of the errors of the method. 
- 
DOG No.262 ON 2i8rx DAY AFTER DOG No263 ON 302n0 DAY AFTER 
LM. INJECTION OF 0.6)C Co®9B,/LB WI. | LM. INJECTION OF 0.6 [iC CoB, /LB wT. 


8 


pancrzas 8° = gp ce 
Lunes 


g 





MUC CoS Be, PER 100 Gu.ORGAN 
° 8 


& 


g 8 


5 eomm BOTH SMALL 
ANCREAS ings SPLEEN KIONEYS inresT, PANCREAS SPLEEN 





ae ES ee S SS ce ee 


° 


z 
§ 
ry 
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8 
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= 


nr 


Distribution of Co”Ber in visceral organs of 2 dogs 218 and 302 days, respectively 
ifter LM. injection of 0.6 sc Co™By per pound of weight 


TABLE V. CONTENT OF RADIOACTIVE Co60B,, IN THE VISCERAL ORGANS OF 2 DoGs SAcRIFICED 
7 AND 10 MONTHS AFTER I.M. ADMINISTRATION OF 0.6 pe 
pe) CoeoB,, PER POUND OF WEIGH 


|TOTAL RADIOACTIVITY OF RADIOACTIVITY 
WEIGHT OF ORGAN CoseR, IN mye OF CotoB 
IN GM. IN mye PER GM. OF ORGAN 
pog 262" 263+ pog 262 pog 263 pog 262 Dog 263 
on on on on on 
ORGAN DAY 21S DAY 218 DAY 302 DAY 21S DAY 302 
Liver 196.9 : 161.0 77.8 0.82 0.32 
Kidney (1 12.6 16.1 1. 
Kidney (2 2.i 14.3 | 
Kidney both 2% : 30.4 26 ad 
Pancreas 31. 20.6 3 0 
Spleen 2. 22.! 9.6 3 0.7 
Small intes. ¢ 215 24.6 5.7 0.13 
Lung (1 30.3 6.8 0.25 
Lung (2 1.5 0 
Lung (both 52. 11.3 0.2 
Uterus 3. 6.3 0.1; 
Bile 5.5 5.4 0.3 O07 0 
*Weight at start of experiment, 13.75 pounds 
tWeight at start of experiment, 16.0 pounds 
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The total content of Co®’B,, is highest by far in the liver, owing to the greater 
weight of this organ. In second place, but rather distant, are the kidneys, then 
the small intestine, pancreas, lungs, spleen, and uterus (Table V and Fig. 4) 
The total content of Co’B,. in the liver is 2.1 to 5.3 times greater than that of 
both kidneys combined (Fig. 3). The content of Co*’B,, in all the main visceral 
organs combined is less than that of the liver alone. 

Dog 263 gave birth to a litter of 4 on the two hundred and thirty-second 
day after intramuscular injection of the tracer. In all 4 puppies, radioactivity 
was recorded with the scintillation counter over two projections (the anterior 
and right lateral) of the liver. Hepatie surface radioactivity was 121 counts 
per minute above background in the first puppy, 97 in the second, 109 in the 
third, and 113 in the fourth. Sinee the hepatie radioactivity of the mother 
amounted to 2,501 e.p.m. at that time, it would appear that some 18 per cent 
of the hepatie radioactivity of the mother was found in the livers of the 4 
puppies. This ealeulation is very rough, in view of the different geometry of 
the liver of a puppy as compared to that of an adult dog. In any ease, the 
placental transfer of some portion of the Co°°B,. from the mother to the off 
spring certainly resulted in the lowering of the hepatic radioactivity during the 
last 3 months prior to delivery. Otherwise, the slope of the tracing of the 
hepatie surface radioactivity, shown in Fig. 1, in Dog 263, would be less pro 
nounced, and the biologie decay of Co®B,. in the liver would be slower. 
TABLE VI. CONTENT or Co6°B,, AND TOTAL VITAMIN B,, IN THE LIVERS oF 4 DoGs SACRIFICED 

205 TO 232 DAYS ArTeR I.M. ADMINISTRATION OF 0.1 TO 0.15 pg ue CoeoR, 
PER POUND OF WEIGHT 
DOG NO. 136 


Co®°B,, mug mue per Gm, in liver 9.30 

tissue 
Total B,, meg per Gm. 

in liver tissue 27.00 46.00 35.00 17.00 
Ratio Co®°B,,/Total B,, in per cent 

in liver tissue 1.10 1.10 0.88 O.85 


DISCUSSION 


The pattern of the deposition of radioactive B,. in the liver of dogs, follow 
ing its parenteral administration, is similar to that observed in human beings. 
The hepatie radioactivity in the dogs during the first weeks after injection 
increases. This is similar to the hepatic accumulation gradient observed in 
man.”"** **2° Both probably represent release of some B,,. from other sites of 
the body and its relocation to the liver at this time. The correlation between 
the amount of radioactivity deposited in the liver and the amount of radio- 
active Co®’B,. injected is as evident in do 


2s it was in our earlier work on 


os 
> 
1 


human beings.” The 2 dogs to whom Co*’B,. was administered orally show a 
very limited absorption of B,, in the intestine. This ‘‘mueosal block’’ is similar 
to the limited intestinal absorption of vitamin B,,. observed in humans.?* ** 
The patterns of storage of B,, in the liver and kidneys of dogs also appear 
to be similar to those in man. The very high concentration per gram of wet 
weight of Co®’B,. in the kidneys, which is higher than that in the liver of 
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dogs, was also observed in earlier work of Willigan and associates,?! in which 
a similar sequence of coneentration of Bas in the visceral organs of a dog was 
noted as that described in our study. This was also observed by Brucer** in a 
terminal cancer patient to whom Co °’-labeled vitamin B,. was given by in- 
jection. 

From each dose of B, injected, a large fraction is stored in the liver. This 
fraction is relatively higher with the injection of small doses. It is less with 
larger doses, although the total amount of B,, stored in the liver will, neces- 
sarily, be greater. This suggests that repeated small parenteral doses may load 
the liver with B,,. more efficiently than if the same total amount is given in one 
large dose. One explanation is that a relatively larger amount of B,, is lost in 
the urine when a large single dose of B,. is injected. The loss is less when 
small amounts are injected repeatedly. 

The biologie half-life of radioactive B,. in the liver of normal dogs is much 
shorter than in human beings. It ranges from 6 to 12 weeks if small amounts 
of Co®’B,, are injected, and up to 16 weeks with larger doses. Schloesser and 
Schilling’ set the average biologie half-life of B,. in the liver of man as equiva- 
lent to about one year. Although our recent data®*' indicate that the biologie 
half-life in humans may be shorter than one year, it is still much longer than 
in dogs. 

The short biologie half-life time of hepatie Co®°B,,. in dogs can be demon 
strated with various doses of the tracer. It does not depend on the B,» deficieney 
of our dogs, since patients with pernicious anemia who had very low B,,. blood 
levels, indicative of severe B,,. depletion, had a biologie half-life time of CoB, 
in the liver much longer than did our dogs The metabolic turnover of vita- 
min B,. in dogs is apparently faster than in man. This may be due to (a) the 
lower size of the metabolie pool of B,, in the dog, when ealeulated per unit of 
weight of the animal, (b) to the generally faster rate of metabolism of the dog 
as compared to man, or (¢) to the greater metabolic needs for vitamin B,. in 
the tissues of the dog than those of humans. 

The doses of 0.1 and 0.6 png of Co’B,. per pound of weight whieh we in 


jected into dogs correspond to a dose of 15 to 100 pg, respectively, in human be 


ings. These relatively large doses of tracer were necessary to obtain sufficiently 


significant data on the distribution, storage, and discharge of Co*’B,. in our 
investigations. 

Under the conditions of our investigations, there is a steadily decreasing 
gradient of decline in radioactivity over the cutaneous projections of the liver, 
as well as in the surgical liver biopsy specimens. The gradient of decline is 
much faster in the first weeks of our experiments (i.e., 3 to 6 weeks after ILM. 
administration of Co®B,.) than later. The biologie half-life of Co®’B,. in the 
liver shows a steady prolongation with the progress of the observations. The 
shape of these curves with the steeper earlier portion tends to indicate that the 
eurve is not a first order function. It is probable that this phenomenon rep- 
resents the feed-back of vitamin B,,. from other organs to the liver at that time. 
This possibility is supported by a similar shift observed in the first 2 to 


» 
” 





872 GLASS AND MERSHEIMER }. Lab. & Clin. Med 


a December, 1958 


weeks after parenteral administration of Co®°B,. to human beings. A similar 
long initial accumulation gradient was observed in humans.*"* 2 2° The rapid 


clearing of B,, through the kidneys at the initial stage of the observations 
when the stores of Co“°B,, were higher may also be partly responsible for this 
phenomenon. One would also have to consider the possibility of multiple pools 
of vitamin B,,. and the interchangeability of the vascular and extravascular B, 
compartments. 

The information on the size of the metabolic pool of vitamin B,, in the 
dog is not available, however. It is also unknown whether there is a single, or 
several, B,. pools in the human and animal body, and in whieh form B,, is 
deposited and stored in various organs. 

The rate of discharge of Co®°B,,. from the liver seems to depend also on 
the amount of Co®’B,. injected. The more Co*’B,. injected, the less steep was 
the gradient of decrease of hepatic radioactivity and the longer was the biologic 
half-life time of the hepatie Co®’B,.. Possible explanations for this phenomenon 
are as follows. (1) The rate of discharge of B,. from the liver depends on the 
demand of the tissues for this vitamin. With a larger dose injected (0.6 pg 
per pound of weight), which would correspond in a human to about 5 per cent 
of the total B,. pool, this demand would be smaller. (2) The rate of discharge 
of B,. from the liver depends on the amount stored in this organ; with a larger 
dose, this amount would be relatively larger. (3) There is more feed-back 
from other tissues to the liver with a larger dose than with a smaller. The first 
two possibilities are less probable, since the changes in the size of the total 
pool of B,. must be rather small at doses of Co®°B,, injected. In any event, 
the causes of this phenomenon are probably different from those which speed 
up the discharge of Co®°B,, from the liver in humans when large flushing doses 
of nonradioactive B,. are injeeted.** With less intensive flushing, no pro- 
nounced effeets on the discharge of radioactivity from the liver were observed, 
however.!!"!* 3 

SUMMARY AND CONCLUSIONS 

Hepatie deposition, storage, and discharge of vitamin B,, in the dog, as 
studied by isotope technique, is similar, grossly, to that in man, although the 
metabolic turnover of B,. in the liver of the dog is much faster. A good cor- 
relation was observed between the amount of radioactive B,. injected and the 
hepatie radioactivity, as well as between the surface hepatic radioactivity and 
that determined by counting of the liver biopsy specimens. Three weeks after 
I.M. administration of CO®B,., at the peak of hepatic accumulation of B,., the 
total radioactivity of the liver, as measured by surgical biopsy, amounted to 
17.4 to 24.7 per cent of the total dose of Co*’B,, injected. With an oral dose 
of B,., the biologie half-life was shortest of all observed, and deposition of radio- 
activity in the liver was much below that observed after a similar dose was 
administered parenterally. 

The biologie half-life of Co°°B,. in the liver of 8 dogs studied was 
much shorter than that in human beings, and amounted to 6 to 16 weeks. The 
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biologie half-life time of radioactive B in the liver was longer when a larger 


dose of Co®°B,,. was injected, and shorter when a smaller dose was injected or 


given orally. The deerease in surface radioactivity over the liver showed a 


much steeper slope at the onset of the investigative period than subsequently. 
As the discharge of B,, from the liver progressed, the surface radioactivity 
became relatively higher per unit of Co®’B,,. contained in the liver, for reasons 
yet to be ascertained. Progressive discharge of radioactive B,. from the liver 
of the dogs caused a decrease of the hepatie radioactivity, as determined by 
consecutive liver biopsies at the end of the seventh to eighth month to 11.4 to 
14.5 per cent of the peak value observed 3 weeks after injection. 

In 6 dogs sacrificed 205 to 302 days after parenteral administration of 
radioactive B,., the concentration of radioactive B,. was highest in the kidneys, 
when ealeulated per 1 Gm. of organ, next highest in the pancreas, then, in 
descending order, in the spleen, liver, lungs, and small intestine. The total 
content of radioactive B,. in the organs was highest in the liver, and higher than 
that of all the main extrahepatic visceral organs combined. 

The fraction of Co*°B,, stored in the liver from each dose of B, injected 
is relatively higher with the injection of smaller doses. It is less with larger 
doses, although the total amount of B,. stored will necessarily be greater. This 
indicates that repeated small parenteral doses may load the liver with B,. more 


efficiently than if the same total amount is given in one large dose 
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>. 


HIS investigation was undertaken for the purpose of collecting informa- 


tion on the kinetics of hepatic storage and discharge of radioactive vitamin 
in patients with pernicious anemia, 


It has been ascertained that the greater part of the radioactivity in the 


liver, following administration of Co®’B,., is not derived from the Co*® de 


tached in this organ from the rest of the B,. molecule, but from the radioactive 


B,. stored in the liver.'. Thus, the radioactivity emanating from the liver and 
recorded over its surface by means of a scintillation counter® truly reflects 
its content in radioactive B,.. This recording method was applied to the 
measurement of hepatic storage and discharge of vitamin B,, in patients with 
pernicious anemia and in controls. 


MATERIAL AND METHOD 


Investigations were performed on 8 patients with pernicious anemia and on 10 
trols, including 2 with 


con 
nonpernicious macrocytic anemia from other 


causes, | with iron 
deficiency anemia, 1 with blood 


loss anemia, 1 following total gastrectomy, 3 following 
partial gastrectomy, 1 following hepatitis, and 1 with carcinoma of the stomach. In all, 
there were 23 periods of observation, 7 of which lasted from 1 to 4 months, 9 from 4 to 8 


months, 3 from 8 to 12 months, 3 from 12 to 16 months, and 1 for 29 months. 


rhe patients were studied following parenteral or oral administration of radioactive 
vitamin B Observations were started when the hepatic radioactivity reached a peak and 
began to decline. This usually occurred on the seventh to the fourteenth dav after admin 
istration of the tracer 0.5 to 1.0 pg Co6°B,., containing 0.55 to 1.10 pe Cos 


The count 
ing procedure, started at the peak of hepatic counts 


, Was carried out at various time inter 
vals for the entire observation period, as described in the second paper of this series. 
Reproducibility of the counts was ascertained by painstakingly placing the patient in a 
supine position on a hard-topped table and by marking the areas of skin which were to be 


counted by means of indelible dye or by the intradermal injection of a trace of India ink. 


In each case, the counted areas were also carefully defined by their relation to the vertical 


anatomic lines. Without exception, the counts were taken with the same equipment and 
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at least 2 hours after ingestion of a meal in order to avoid a shift in the hepatic posi 
tion caused by a distended stomach. In view of the correction of the hepatic counts by 


means of the Cos°B,, standards, any reference in this paper to the decay of hepatic radio 


activity refers exclusively to the process of biologie discharge of Co®°B,, from the liver. 

To the best of our knowledge, none of the subjects, during the entire observation 
period, received vitamin B,, or folie acid, either orally or by injection. All patients re 
mained on a mixed diet of their own choosing, without any restrictions. 

The average rate of discharge of radioactive Coe°B,, from the liver was calculated, 
in per cent per month, in 2 ways. First, from the initial and terminal corrected hepatic 

(a, a,) x 100 

surface counts, according to the formula a where 
initial and terminal counts, and t is the time in months; and, second, from all the 


a, and a, represent the 
con 
secutive corrected hepatic surface counts taken during the entire observation period, 
according to the formula: 


(a, a x 100 a, x 100 a 


a, a @q -1 


where a, @, @., and a, represent consecutive corrected hepatic surface counts, and t, 


the time in months of the entire observation period. 


s m ms nm a a 
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Fig. 1 Discharge of Co”By from the liver of 5 patients with pernicious anemia in re¢ 
mission (Cases 5 to 9) and of 9 controls (Cases 10 to 18) measured by hepatic surface radio 
activity 
RESULTS 
The graphs representing the discharge of radioactive Co®B,, from the 
liver are drawn on semilogarithmie paper in Figs. 1 and 2. 
The plot of the discharge of Co®B,, from the liver is not exponential, a 
fact which has also been observed by others.* It |, rather, roughly linear, 
with some erratie changes of the slope of inclination of the composite parts 
of the plot. These differences in the slopes occur within the same tracing at 
various times (Cases 6, 7, 11, and 13 to 16 in Fig. 1) and may be pronounced. 
The rate of discharge of hepatic Co*®°B,., in per cent per month, varies; for 
instanee, in Case 6 from 1.9 to 12.5 per cent at different times; in Case 7 it 
is in the range of 2.6 to 5.8 per cent; in Case 13, from 2.8 to 11.1 per cent; in 
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Case 11, 3.7 and 24.9 per cent; in Case 14, 2.0 and 13.1 per cent; and, finally, 
in Case 15, it varies within the same tracing in the range of 3.9 to 18.2 per 
eent, 

Moreover, the slopes of the tracings of individual patients with pernicious 
anemia, as well as those of the controls, differ from each other, indicative of 
the varying rates of discharge of radioactive B,. from the liver in various 
patients (lig. 1). 
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Fig. 2 Discharge of Co®By from the liver of 1 patient with nutritional anemia (Case 
1) and 3 patients with pernicious anemia in remission (Cases 2 to 4) measured by hepati 
surface radioactivity in $ follow-up studies 


The discharge of radioactivity from the liver of one patient with nutri- 
tional macrocytie anemia and of 3 patients with pernicious anemia in remis- 
sion was repeatedly studied at various observation periods (Fig. 2). The 
elapsed time between the end of one observation period and the beginning of 
the other ranged from 1 to 5 months. Observations 1A, 2A, 3A, and 4A were 
started immediately after the conclusion of intensive parenteral treatment 
with nonradioactive B,.. Observations 1B, 2B, 3B, and 4B were begun 2 to 
5 months after the conclusion of observation periods 1A, 2A, 3A, and 4A, 
and observation 4C was begun one month after conclusion of 4B. 

In 3 of 4 cases studied immediately after intensive parenteral treatment 
with B,., a much slower rate of discharge of radioactivity from the liver was 
observed (tracings 1A, 2A, and 4A) than at a later date (tracings 1B, 2B, 4B, 
and 4C). The differences in the slopes of the curves in the same individual 
at different times and in various individuals are again apparent. 
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In Tables I and II, the data are listed on the range and average values 
of the rate of discharge of radioactive Co®B,, from the liver in 10 controls and 
8 patients with pernicious anemia. The mean values as well as the range of 
decrease in hepatic surface radioactivity, caleulated in per cent per month, 
are grossly similar when caleulated by both formulas deseribed above. They 
are also similar in both groups. The individual variations were wide, how 
ever, from case to case, ranging from 1.7 to 11.2 per cent. In 4 cases (1 to 
4), marked differences were noted in different observation periods. 

There is no evidence that the slopes of hepatic discharge of radioactivity 
in the control group are less steep than in those with pernicious anemia, The 
rate of discharge of radioactivity from the liver is even more rapid in some 
controls than in patients with pernicious anemia in remission. 

The slowest rate of discharge of radioactive B,. from the liver was noted 
in 2 patients with pernicious anemia in remission immediately after exten- 
sive parenteral treatment with large doses of vitamin B,.. The same was 
true for a patient with nutritional megaloblastic anemia due to dietary B, 
deficiency. The vitamin B,, level in the blood in these 3 instances, assayed 
at the end of the observation periods, was very low, 40 to 60 sug per 1 ml. 
of serum. In spite of a pronounced vitamin B,, deficiency, the rate of dis 
charge of radioactive B,,. from the liver was still exeeedingly slow. 

Since the plot of the discharge of Co®’B,, from the liver is linear rather 
than exponential, it is justified to calculate the approximate biologic half-life 
of Co®’B,. in the liver from the rate of discharge of hepatie Co*’B,, caleulated 
according to the second formula, i.e., from the consecutive hepatic surface 
counts taken over the entire observation period. Biologie half-life of Co®’B,. 
in the liver, in months, 50 per cent: mean rate of discharge of CoB, 
from the liver in per cent per month. 

These calculations are listed in Tables I and II. The values are to be 
considered only approximative because of the wide range of variability of 
the rates of discharge of Co®’B,. from the liver in the same individual at 
various times. 

The average biologie half-life in our observations was 11.4 months in econ- 
trols, and 12.7 months in patients with pernicious anemia in remission. As 
shown in Tables I and II, it varied widely from case to case, however, in a 
wide range of from 4.7 to 29.4 months. It also changed markedly in the same 
individual at different periods of observation, with extreme values exceeding, 
for a short time, the range of averages of the biologie half-lives listed in Tables 


I and II. 
DISCUSSION 


In animal investigations,® * as well as in studies in man,” ° the inference 
has been drawn that vitamin B,,. remains in the liver for many months follow- 
ing parenteral or oral administration. Other workers have since reported 


similar findings.® The average biologie half-life of Co®B,. in the liver, in 


both controls and patients with pernicious anemia in remission, is one year 
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in our series of 23 observations. This corresponds exactly to the average figure 
reported by Sehloesser and Schilling, obtained by using the same technique.” 
The biologie half-life of B,. in the liver varies widely, however, from case to 
case, and also changes in the same individual at various stages during the 
period of observation. 

The exceedingly slow rate of turnover of radioactive B,, in the liver is 
very striking. Comparison of these data with those obtained on normal dogs" 
whose stores of vitamin B,, have been depleted indicates a much longer period 
of hepatie storage of radioactive B,. in human beings than in dogs, where it 
amounts to only 6 to 16 weeks. 

There was no evidence in our findings that the rate of discharge of radio- 
active B,. from the liver in pernicious anemia in remission was different from 
that in control subjeets (subtotal or total gastrectomies, cancer of the stomach, 
other anemias, or posthepatitis). This is in agreement with the findings of 
Mollin and associates’! which indicate that patients with pernicious anemia 
do not show a greater retention of injected radioactive vitamin B,. than do 
normal individuals. The same is apparently true for the hepatie storage of 
radioactive vitamin B 

It is obvious that it was impossible to collect similar data on patients 
with pernicious anemia at acute onset, or in relapse, who could not be left 
without treatment for such a long observation period. 

It is to be expected that the rate of discharge of B,. from the liver will 
be slower in patients saturated with vitamin B,, than in those with advaneed 
,. deficiency. That this may be so is perhaps indicated by the fact that 
our patients, after an extensive course of parenteral B,,. treatment, showed a 
slower rate of discharge of radioactive B,,. from the liver than at other times. 

Individual differences in the slope of hepatic radioactivity tracings may 
depend on the state of saturation or depletion, as the case may be, of the 
organism's store of vitamin B,.. Beeause of the limited scope of our observa- 
tions. however, no inferences are warranted as to the extent of these ecorrela- 
tions. 


SUMMARY AND CONCLUSIONS 


In 18 individuals, including 8 patients with pernicious anemia in re 
mission, the rate of discharge of radioactive B,. from the liver was studied 
by recording the radioactivity on the surface of the liver following oral or 
parenteral administration of a tracer dose of Co*’B,, by means of a seintil- 
lation probe. The investigation was conducted through 23 observation periods 


which extended, in 16 instances, from 4 to 29 months each in length. 


The monthly decrease in hepatic radioactivity was from 1.7 to 11.2 per 


cent with the average value at 5.5 per cent. This corresponds to a biologie 
half-life of Co®B,. in the liver of an average of 12.1 months, the range extend- 


ing from 4.7 to 29.4 months. 
The rate of discharge of Co®’B,,. from the liver varies within the same 


observation period at different times. In 3 patients with pernicious anemia 
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and in 1 with nutritional macrocytie anemia, the rate of discharge of CoB, 

from the liver also varied at different observation periods, with the hepatic 
half-life ranging from 4 to 16 months in the same individual. 


No evidence was obtained that the rate of discharge of Co®°B, 


from the 
liver was different in patients with pernicious anemia in remission from that 
of the controls studied. 

In 3 eases of pernicious anemia, the rate of discharge of Co®B,, from 
the liver was exceedingly slow following the saturation of the B,. stores by 
extensive parenteral treatment with vitamin B,, and, also, much slower than 
at other times. 


The hepatic storage of vitamin B,, in human beings is very prolonged, 


but the biologie half-life of B,,. in the liver may vary over a wide range 
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THE EFFECT OF MECAMYLAMINE ON CORONARY FLOW, CARDIAC 
WORK, AND CARDIAC EFFICIENCY IN NORMOTENSIVE DOGS 
GEORGE G. Rowe, M.D., Cesar A. Castitto, M.D., GeorGe M. Maxwe.u, M.D., 
Dovetas H. Wurre, Jr., M.D., D. J. Freeman, M.D., AND 
CHARLES W. Crumpton, M.D 
Mapison, Wis 


r. ESTIGATION of the ganglion blocking drugs, hexamethonium and pento 
linium, has indieated that their administration is accompanied by a decrease 
in the central venous pressure,’ cardiac output, 9° cardiae work,** and, 
at least with hexamethonium, a decrease in coronary blood flow. Although there 


are some exceptions to this general pattern’ the diserepaneyv between the 


studies seems to be produced by the faet that when blood pressure falls greatly 


the eardiae output falls but when it falls only slightly the eardiae output tends 
to stay the same or even rise slightly. Some properties of meecamylamine which 
set it apart from preceding agents, notably its chemical strueture (3-methyl 
aminoisoeamphane hydrochloride) ,'® its relatively complete absorption when ad 
ministered by mouth,'* '* and its passage across cell boundaries so that it is 
deposited intracellularly in the body," as well as its myocardial depressant prop 
erties,’® have indicated that it might be worth while to investigate its circulatory 


effeets to see if they also differ from the foregoing ganglion blocking drugs 


MATERIALS AND METHODS 


This study was done on mongrel dogs weighing from 17 to 24 kilograms The basic 
method used in this study has been described previously from this laboratory Anesthesia was 
secured by intramuscular administration of 3 mg. per kilogram of weight of morphine sulfate 
followed in 1 hour by 12 mg. per kilogram of sodium pentobarbital intravenously Carding 
catheters were maneuvered under fluoroscopy into the pulmonary artery, the coronary sinus, 
and the right atrium. Cardiac output was determined by the Fick principle and coronary 
blood flow by the nitrous oxide saturation method before and an average of 20 minutes after 
the intravenous administration of 0.5 to 1.0 mg. per kilogram of mecamylamine. Mean blood 
pressures were determined by electrical integration of the pressure curve emitted from th 


Statham strain gauges with the Sanborn Polyviso 


RESULTS 


The results of the study are summarized in Table I. Following within one 
to two minutes after the intravenous administration of mecamylamine there was 
an increase in eardiae rate which was maintained throughout the second eardiae 
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output and coronary blood flow determination (+27 per cent, P<0.01) and until 
the end of the 45- to 60-minute period of observation. The mean blood pressure 
fell and during the experimental periods was 14 per cent lower in the femoral 
artery (P<0.001), 42 per cent less in the pulmonary artery (P<0.001), and 
1.5 mm. Hg less in the right atrium (P<0.01). The decrease in pressure in the 
pulmonary artery oceurred in the first one to two minutes after administration 
of the drug and tended to rise slowly thereafter. Femoral arterial pressure 
fell more gradually over several minutes, but both pressures remained quite 
stable throughout the period of second determinations of cardiae output and 
coronary blood flow. 


TABLE I, SUMMARY OF EFFECTS OF MECAMYLAMINI INTRAVENOUSLY 


ER CENT 
CHANGE | P VALUE 
O8 + 18 26 +27 <0.01 

Mean arterial blood pressure (mm. Hg 106 + 14 14 <0.001 
Mean pulmonary arterial blood pressure 

mm. Hg) 12 4 $ 42 < 0.001 
Right atrial mean pressure (mm. Hg 0.3 1.8 a By 500 <0.01 
Arteriovenous O, difference (vol./100 ml. 3.2 0.5 6 a +44 < 0.05 
Arterial-coronary sinus O, difference 

vol./100 ml. 


DETERMINATION BEFORE 
Cardiae rate 


10.0 0.001 
Coronary sinus blood O, content (vol./100 ml. 6.5 + 2. $.1-3 1:1 5s < 0.001 
Cardiae output (liters per minute 3.1 ‘ 0.01 
Coronary blood flow ml./100 Gm./min. 104 -—34 <0.01 
( 


‘ardiae O, consumption (ml./100 Gm./min. 10.4 17 < 0.05 


A moderate (17 per cent, P<0.05) increase in minute volume of respiration 
oceurred in spite of the fact that oxygen consumption and earbon dioxide exere 


tion did not change and consequently there was a significant decrease in oxygen 


consumption and carbon dioxide excretion per liter of ventilation 


21 per cent, 
P<0.001). 


The fact that the body respiratory quotient was not changed in 
dicated that the animals had reached a steady state by the time of the second 
study. 


From the control to the experimental study there was a slight fall in the 
arterial oxygen content (—7 per cent, P<0.001), and a greater decrease in the 
mixed venous oxygen content (18 per cent, P<0.01) with widening of the arterio 
venous oxygen difference (444 per cent, P<0.05). There was similar widen 
ing of the mixed venous-arterial carbon dioxide content (448 per cent, P<0.01). 
The coronary arteriovenous oxygen difference increased (+24 per cent, P<0.01) 
chiefly beeause of the fall in coronary sinus oxygen content (—3.4 volumes per 
100 ml., P<0.001). On the other hand, the coronary sinus carbon dioxide 
content did not change significantly, but, since the arterial carbon dioxide con 
tent fell, the coronary sinus-arterial carbon dioxide difference increased by 31 
per cent (P<0.001). Decreases occurred in both the arterial hemoglobin and 
the arterial hematocrit (—5 per cent, P<0.01). Arterial pH did not change 
significantly, although there was a trend upward (+0.03, P<0.1). 

The cardiac output decreased an average of 29 per cent (P<0.01). Since 
there was an inerease in the eardiae rate at the same time, the stroke volume 
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fell even more markedly (—41 per cent, P<0.001). The left ventrieular work 


decreased an average of 38 per cent (P<0.01), while right ventricular work 


decreased 60 per cent (P<0.01), reflecting the more marked decrease in pul 


monary arterial pressure. The caleulated peripheral and pulmonary vascular 
resistances were variable, but the total peripheral resistance showed a trend 
to increase (+27 per cent, P<0.1 

Coronary blood flow decreased an average of 34 per cent (P<0.01). Oxy- 
gen consumption per 100 Gm. of left ventricular myocardium deereased (—17 
per cent, P<0.05), but the carbon dioxide liberation per 100 Gm. of left ven 
tricular myocardium was so variable that the 14 per cent decrease was not sig 
nificant. The eardiae respiratory quotient did not change. The coronary vas 
cular resistance increased significantly (+27 per cent, P<0.02), and the index 
of efficiency (determined by dividing the left ventricular work by the oxygen 
consumption per minute of 100 Gm. of left ventricular myocardium) decreased 
significantly (—27 per cent, P<0.02 


DISCUSSION 


Previous studies have shown a decrease in eardiae output of dogs * and 
man reeeiving hexamethonium’ and of man receiving pentolinium.”:* With 
both drugs there was a decrease in the central venous filling pressure which pre 
sumably accounted for the decreased output.*° In some eases, particularly when 
the fall in blood pressure was not great, cardiac output remained the same or 
rose slightly. 6, 10-12 Studies of the response of the isolated heart'® and the 
heart-lung preparation’? have shown that low doses of quaternary ammonium 
salts such as those used in these studies have no effect and high doses (30 mg. 
per kilogram) have a positive inotropic action. These observations, coupled with 
the decrease in central venous filling pressure in the present study, furnish no 
proof that the myocardium itself is depressed. Experiments with strain gauge 
arches applied to the heart directly, however, have shown decreased force of 
contraction after administration of hexamethonium. The authors attributed this 
decrease to the lowered arterial pressure, decreased autonomic activity or direct 
myoeardial action.'* 

Mecamylamine produced decreased rate and amplitude of contraction of 
isolated perfused cat, rabbit, and guinea pig hearts.’® That this may not apply 
in the intaet dog with the dose used in this study is emphasized by the marked 
inerease in ecardiae rate and decrease in filling pressure, indicating again that, 
under the conditions of this experiment, myocardial depression probably was 
not responsible for the decrease in output. <A similar discrepancy between in 
vitro and in vivo studies of myocardial metabolism has been described for quini- 
dine in which oxygen consumption was decreased in isolated cardiae muscle 
strips but increased in the heart of the intact dog.’ 

The deerease in blood pressure in these experiments, as in preceding experi- 
ments with hexamethonium® * and pentolinium,® * was not due to a deerease in 
peripheral resistance but rather to the decrease in cardiae output. In this study 


the trend was for peripheral resistance to rise since it averaged +27 per cent but 
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this was not statistically significant (P<0.1). One additional study (data at 
the bottom of Table I) was exeluded from this series because, although satis- 
factory in every other way, a gas mixture containing carbon dioxide inadvertently 
was used for determining coronary blood flow. If the data concerning peripheral 
resistance from this study are ineluded with the rest, the inerease in peripheral 
resistance becomes significant (P<0.05). The pattern of peripheral resistance 
change in this study is similar to that described by Grob and associates,® in that 
if the cardiae output rises or does not decrease greatly the peripheral resistance 
falls but when the output deereases significantly peripheral resistance rises 
Trapold®® confirmed and extended this thesis by demonstrating a decrease in 
resistance of perfused mesenteric vessels on administration of ganglion blocking 
drugs. When the perfusing pressure and hence the rate of perfusion was de 
creased greatly, peripheral resistance rose sharply. This was construed to mean 
that when flow fell too much the closure of capillary beds caused an increase in 
resistance. Any teleologiec explanation for the inereased peripheral resist 
ance which involves maintenance of visceral blood flow after administration of 
ganglion blocking drugs must reckon with the identical (+27 per cent) but more 
consistent and significant (P<0.02) rise in coronary vascular resistance and the 
reduced coronary blood flow. 

A decrease in cardiae efficiency for accomplishment of external work such 
as has been demonstrated both in this study and in the preceding study of hexa 
methonium,® must be interpreted in the light of the considerable increase of 
eardiae rate. Preceding work in the heart-lung preparation,’ isolated meta 
bolieally supported heart,?* and in the intact animal** have shown a considerable 
reduction in myocardial efficiency during increased cardiae rates. Furthermore, 
in the isolated metabolically supported heart efficiency tends to fall as the cardiac 


output falls and the amount of external work done decreases.** 


SUMMARY 

In 10 normotensive dogs studies were made before and an average of 20 
minutes after intravenous administration of 0.5 to 1 mg. per kilogram of 
mecamylamine. There were significant decreases in systemic, pulmonary arterial, 
and right atrial mean blood pressures accompanied by an increase in cardiac 
rate. Body oxygen consumption and carbon dioxide liberation did not change 
and the respiratory quotient was unchanged. There was significant widening of 
the arteriovenous oxygen and carbon dioxide differences, however, and a fall in 
eardiae output. Cardiae work decreased as did coronary blood flow, myocardial 


oxygen consumption, and caleulated cardiac efficiency. Coronary vascular re- 


sistance increased. These observations are compared with those of the pre 


ceding ganglion blocking agents, hexamethonium and pentolinium, and in so far 
as data are available found to be similar. 
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THE USE OF A LYOPHILIZED HUMAN PLASMA STANDARDIZED FOR 
BLOOD COAGULATION FACTORS IN THE COAGULASE AND 
FIBRINOLYTIC TESTS 
FRANK J. TURNER, M.S., AND BENJAMIN S. Scuwartz, M.A. 

Morris PuLains, N. J. 


With THE TECHNICAL ASSISTANCE OF FRANCES L. Linpo, B.S 


HERE exists a need in diagnostic laboratories for simple procedures for the 

differentiation of pathogenic from nonpathogenic staphylococci and strep 
tocoeei. In current use are several criteria which indicate that there is a 
significant correlation between in vitro biochemical activity and the incidence 
of pathogenicity. The production of coagulase by some strains of staphylococei 
and the fibrinolytie activity of B-hemolytie streptococci have received increased 
acceptance in each case as the best single criterion of potential pathogenicity. 
While the invalidity of any concept of pathogenicity based solely on a single 
biochemical property is generally recognized, the high frequency of association 
of the two above-indieated properties with pathogenicity attests to their real 
value as diagnostie eriteria. 

Although the role of plasma in these reactions is firmly established, the 
nature of the reactions and the influence of various plasmas on the detection of 


these reactions has been controversial for many years.'* Mueh of the conflicting 
data is undoubtedly due to the variable concentration of accessory blood-clotting 
factors in different plasmas, and to the rapid deterioration of these factors in 
freshly drawn plasma. It has been established that the susceptibility of plasma 
to staphylocoagulase varies with the animal species used® and the presence or 
absence in such plasma of an activator.’ Although the relationship of this 
activator to the various factors concerned with blood coagulation is as yet not 
fully understood, there is evidence that this activator, called the coagulase 
reacting factor by Tager,’ is similar to, part of, or identieal with prothrombin. 
Current theories concerning the mechanism of fibrinolysis, proposed by Astrup,'" 
Miillertz,"' and by Kline and Fishman," disagree as to the factor in plasma 
which combines with streptokinase to activate the conversion of plasminogen to 
plasmin. However, they all agree that this conversion oceurs optimally in 
human as opposed to animal plasmas. 

Oniy 75 per eent of fresh, ‘‘normal’’ human plasmas are suitable for the 


fibrinolytie test because antistreptokinase or inhibitors are present in the others. 


From the Department of Microbiology, Warner-Lambert Research Institute, Division of 
Warner-Lambert Pharmaceutical Company, Morris Plains, N. J 


Presented in part to the Society of American Bacteriologists, Houston, Texas, May 2 


1956 (Bact. Proc. 1956, pp. 55-56). 
Received for publication May 22, 1958, 
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Since freshly drawn human plasma becomes less suitable for both tests in sev- 


eral hours unless immediately frozen or lyophilized, it was felt that a readily 


available human plasma standardized for blood-clotting factors could provide 


an ideal substrate for determining coagulase and fibrinolytic activities. In 
view of this, and inasmuch as there has been available for some time a lyophilized 
human plasma preparation that is standardized for prothrombin activity,*'* ™ 


we became interested in the evaluation of this material in the coagulase and 


fibrinoly tie tests. 


The results of these evaluations form the basis of this report 


NEGATIVE POSITIVE 
3¢ 4+ 


= ——— 


NEGATIVE NO EVIDENCE OF FIBRIN FORMATION 
I+ POSITIVE SMALL UNORGANIZED CLOTS 

2+ POSITIVE SMALL ORGANIZED CLOT 

3+ POSITIVE LARGE ORGANIZED CLOT 























4* POSITIVE ENTIRE CONTENT OF TUBE COAGULATES AND IS 
NOT DISPLACED WHEN TUBE IS INVERTED 


Method of scoring coagulase test 


MATERIALS AND METHODS 
Plasma.—Three types of plasma were compared in these experiments: 1) a commer 
cially available lyophilized human plasma,* normally used as 


2) a commercially available desiccated rabbit plasmat; and fresh 


a prothrombin time control; 


oxalated human plasma 


Otassium oxalated, 1.0 mg. per milliliter of blood) from normal donors. 
I £- |} 


The lyophilized human plasma was reconstituted by adding 0.5 ml. of distilled water 


(pH 6.8 to 7.0) to the 0.5 ml. vials. The contents of several vials were pooled and subse 


quent dilutions made with distilled water, as will be indicated in the text. The desiccated 
rabbit plasma was reconstituted by dissolving the contents of one ampul (100 mg.) in 
3.0 ml. of distilled water. The reconstituted desiccated rabbit plasma and the fresh human 
plasma were used without further dilution in the coagulase tests. 
Organisms.—Forty-three strains of Staphylococcus pyogenes and 19 strains of B 


hemolytic streptococci were used. Most of these strains were fresh isolates from clinical 


specimens, and several were stock laboratory strains assembled from various sources. 


*Diagnostic Plasma, Warner-Chilcott Laboratories, Morris Plains, N. J 
tBacto-Coagulase Plasma Difco Laboratories, Detroit, Mich 
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organisms were grown in 
7° C. For the 
} drops of sterile rabbit serum. 


brain or beef heart infusion broth (Difco 
ours at 3 


streptococcal cultures, the medium was fortified with 


Coaqulase Test.—The test tube method was used. In 12 
ml. of an 18- to 24-hour broth culture of the 
The tubes 


by 75 mm. test tubes | 5 
test organism was added to 0.5 ml. of plasma 
in a water bath at 37° C. 
at periods ot Ly, 1, 2, and 3 hours. The nature of the clot 
method of seoring is illustrated in Fig. 1. Any 
ing within th 


were shaken and incubated 


Observations for clotting 
of the tube contents were mad 


degree of clotting, however 
is period was taken as positive evidence of 


Plasma controls and other appropriate controls were included 


coagulase production 
in each test. 

Test The tube method was used. In 12 by 75 mm. test tubes, 
to 24-hour broth culture of the test organism and 0.25 ml. of a 0.25 per cent 
» solution in 0.85 per cent sodium chloride were added to 1.0 ml. of the proper dilution 
the test plasma. The plasma, culture, and 


calcium chloride solutions were immediately 
mixed with sterile wooden applicator stick 


ks to ensure proper mixing and rapid and complet: 
clot formatior The tubes were incubated in a water bath at 37° C 
rmation. Only thos 

were ised in the test The t 


tubes were the 


for approximately 10 
minutes, and 


examined for elot fo tubes showing complet 


coagulat on 
n reincubated and observed frequently 


for evidence 
f lysis over a 24-hour period Lysis to any degree during this test period was regarded 
is a positive test for streptoki was no evidence of lvsis it 


most instances the positive tests showed complete 


ase production as long as there 


uninoculated controls In 


lIvsis of the 


EFFECTS OF SODIUM CHLORIDE CONCENTRATION ON THE COAGULATION 
N reED LYOPHILIZED 


OF 
HUMAN PLASMA IN THE COAGULASE TES 


STAPHYLOCOCCUS PYOGENES COAGULASE-POSITIVE STRAINS 


CLOT FORMATION 
M-4 M-74 
RECONS , \ INTERMEDIATE 


l 


STRONG 
PLASMA 
0.28 
0.434 
ORS 
vY 


Oo 


evidence of fibrin formation Positive reaction 


RESULTS 
Effect of Salt Concentration in Coagulase Detection.—Lyophilized human 
plasma was reconstituted to contain sodium chloride concentrations vary ing from 
0.28 to 4.20 per cent. The effeets of these salt concentrations on clot formation 
in the eoagulase test were investigated using weak, intermediate, and strong 
coagulase-producing strains of Staphylococcus pyogenes. Sodium ehloride eon 
centrations within the range of 0.28 to 1.3 per cent appear to have little effect 
in the clotting reaction of strong coagulase producers. Concentrations greater 
than 1.3 per cent delayed the positive reaction for 1 to 2 hours with such strong 
strains. 


With the less reactive strains, however, sodium chloride concentrations 
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above 0.28 per cent progressively delaved ol inhibited elot formation. A 
typieal protocol illustrating the influence of salt concentration on coagulase 


production with lyophilized human plasma is shown In Tabk | 


Comparison of Various Plasmas in Coagulase Detection.—Forty-three strains 
of Staphylococcus pyogenes were used to evaluate the efficacy of lyophilized 
human plasma, desiccated rabbit plasma, and fresh oxalated human plasma for 
the deteetion of ecoagulase production Several lots of the eomm«e reially avail 
able plasmas were evaluated The lyophilized human plasma was reconstituted 
and diluted 1:3 in distilled water. The reconstituted desiceated rabbit plasma 
and the fresh human plasmas were used undiluted The data are presented in 
summary in Table Il. Thirty of these strains were positive for coagulase pro 
duetion with all 3 plasmas used. One strain, found negative for coagulase 
production with fresh human plasma, was weakly positive with the lyophilized 
human plasma and the desiccated rabbit plasma. One additional strain was 
positive with the desiccated rabbit plasma and neg: > Wi h human 
plasmas The nature and type of clot formed with the different plasmas also 
varied In most eases, the clots formed with the human plasmas were smaller, 
and, in several cases, formed later than those seen with the desiceated rabbit 
plasma 


TABLE II. COMPARISON OF THE COAGULASE REA . or \ yLococcUS PYOGENES WITH 
FRESH HUMAN PLASMA, LYOPHILIZED HUMAN PLASMA, AND DEsice RABBIT PLASMA 


PLASMA 

Fresh human 
Lyophilized humat 

Diagnostic Plasma 

Lot A 

Lot B 

Lot C 

Lot D 
Desiceated rabbit 


Racto-Coagulase 


Comparison of Lyophilized and Fresh Human Plasma in Fibrinolytic Test. 


The fibrinolytic activity of 19 strains of B-hemolytie streptocoeeci was compared, 


using several lots of lyophilized human plasma and fresh plasma. Both types 
of plasma were tested at 1:5 dilutions in 0.85 per cent sodium chloride solutions. 
Twelve of these strains gave a consistent POSItive reaction with the various lots 
of lyophilized human plasma. Two of these positive strains failed to lyse one 
of the oxalated fresh human plasmas Seven other strains failed to lyse either 
plasma and were considered negative for streptokinase production. One addi 
tional specimen of oxalated human plasma, kept at 5° C. for 18 hours prior to 
testing, was partially lysed by the active streptokinase-producing strains, but 
failed to ly se in the presence of less active st reptokinase producers Spontaneous 
lysis occurred within the 24-hour test period with this sample of plasma 

The results obtained with 4 representative lots of lyophilized human plasma 


and fresh oxalated human plasma are shown in Table IT] 
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TABLE III, COMPARISON OF THE FIBRINOLYTIC ACTIVITY OF B-HEMOLYTIC STREPTOCOCCI 
With FResH HUMAN AND LYOPHILIZED HUMAN PLASMA SUBSTRATES 


NO. OF STRAINS FIBRINOLYTIC ACTIVITY 
PLASMA TESTED NO. POSITIVE NO, NEGATIVE 
Oxalated human (1 19 12 7 
Lyophilized human (Lot E 19 12 
Oxalated human (2 19 10 
Lyophilized human (Lot F 19 12 
Oxalated human (3 19 12 


Lyophilized human (Lot G 19 12 
Oxalated human (4 19 11 
Lyophilized human (Lot H 19 12 


=3 @ 2-3 =1 * 


DISCUSSION 


Fresh pooled human plasma is considered by many investigators to be the 
most reliable substrate for the coagulase test. From the results of this study, 
confirmed by the data reported by Boyd,'® Waller,’® and Ness,"’ it is apparent 
that lyophilized human plasma standardized for blood-clotting factors is as 
satisfactory as fresh human plasma in detecting coagulase production. In 
some instances the clots produced by the lyophilized plasma were small, as in 
dieated by 1+ and 2+ reactions. Such reactions, however, are positive responses 
and should not be overlooked. Any degree of fibrin formation is regarded as 
a positive reaction.'* 

Because of the existence of species differences in coagulase activators and 
strain differences in coagulase production,’ the use of nonhuman plasma in 
the determination of potential pathogenicity to human beings is of questionable 
validity. 

The optimal sodium chloride concentration in the reconstituted lyophilized 
plasma was obtained by diluting the lyophilized material 1:3 in distilled water 
resulting in 0.28 per cent sodium chloride concentration. From the data pre 
sented in Table I, it is apparent that higher concentrations of sodium chloride 
delay or completely inhibit clot formation. In view of this, cultures grown in 
media containing high salt concentrations should not be used as inocula for the 
coagulase test. The inhibitory effects of increased sodium chloride concentra 
tion were most evident when weak coagulase-producing strains were used. The 
ionie strength of the final reaction mixture, as determined by conductivity tests, 
was slightly less than that of physiologie saline. 

Plasma of human origin is the optimal substrate for the determination of 
fibrinolytie activity, since the production of plasmin (fibrinolysin) is dependent 
on the reaction of streptokinase with a factor found in human plasma.'*'* How 


ever, several workers have shown that approximately 25 per cent of all normal 


human plasmas are refractory to lysis, and that clots produced with plasma 


obtained from the blood of patients recovered from hemolytie streptococeal 
diseases are often totally resistant to liquefaction by active cultures.® '° 

The results of this study indicate that a lyophilized human plasma, stand- 
ardized for blood-clotting factors and coagulase-reacting ability, gave consistently 
uniform results in the fibrinolytie test regardless of the lot used, while freshly 
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drawn human plasma gave variable results. One specimen of oxalated human 


plasma, allowed to remain at 5° C. for 18 hours, failed to lyse in the presence 
of some weak streptokinase-producing strains. In addition, this specimen lysed 
spontaneously within the 24-hour test period. The value of a lyophilized human 
plasma, which is nonrefractory to fibrinolysis, readily available, and convenient 
to use, is thus apparent. 

While fibrinolysis has been used mostly for the detection of potentially 
pathogenic streptococci, there is some evidence that this same property is mani 
fested by approximately 10 per cent of all coagulase-positive staphylococei.* 
It is evident that this phenomenon warrants investigation, and we suggest that 
lvophilized human plasma ean be used for the detection of staphylokinase pro 
duction using the procedure outlined for the detection of st reptokinase. 

It must be emphasized that one of the chief obstacles encountered in the 
performance of the fibrinolytic test is failure to get complete elotting of the 
test mixture. This was found to be due to improper mixing of the eulture, coag 
ulant, and plasma. This difficulty can be easily overcome and complete clots 
consistently obtained in less than 10 minutes by mixing these ingredients with 


sterile wooden applicator sticks. 
SUMMARY 


1. A lyophilized human plasma, standardized for blood-clotting factors in a 
dilution of 1:3 in distilled water, gave essentially the same results as freshly 
drawn human plasma in the coagulase test 

2. Optimal results were obtained when the lyophilized plasma was recon 
stituted so as to contain a sodium chloride concentration of 0.28 per cent, the 
ionie strength of the final reaction mixture being slightly less than that of 
physiologic saline. Higher salt concentrations delayed or inhibited clot forma 
tion 

3. A chart illustrating the types of clot formation in the ecoagulase tests 
and the influence and significance of the various plasmas on such clot formation 
is presented. 

4. The lyophilized plasma, when reconstituted in distilled water and diluted 
1:5 in physiologie saline, gave consistently more uniform results in the fibrino- 
lytic test than did unselected fresh human plasma. All lots of the lyophilized 
plasma tested were nonrefractory to fibrinolysis 

5. The possible use of this lyophilized plasma in the detection and study of 


staphylokinase-producing Staphylococcus pyogenes strains is indicated. 
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THE EFFECT OF ETHYLENEDIAMINETETRAACETIC ACID (EDTA 
AND ASCORBIC ACID ON TETRACYCLINE BLOOD SERUM 
CONCENTRATIONS 
GEORGE M. E1sensera, Sc.D.,* Winuiam Weiss, M.D.,** anp 
Harrison F. Fuiprerx, M.D.*** 


PHILADELPHIA, Pa. 


HELATION is the formation of a compound between a metallie ion and an 

organic molecule having two groups spatially arranged so as to form a ring 
structure with the metal.' The chelate is so stable that the metal is effectively 
sequestered and consequently is unavailable for its usual reactions. 

Ethylenediaminetetraacetie acid (EDTA) is probably the most potent che 
lating agent studied to date. Reeently, it has been shown that citrie acid in 
an encapsulated mixture with tetraeyeline hydrochloride produced higher blood 
serum concentrations of the antibiotic than resulted from the administration 
of an equivalent amount of the antibiotic alone.* In view of the suggestion that 


this effect may be related to the ability of citrate to form complexes with eal- 


cium,* it seemed interesting to test this hypothesis by determining whether the 


same or similar elevations in serum tetracyeline concentrations could be achieved 
by the simultaneous oral administration of EDTA, which is known to effectively 
bind ealeium. Since it had also been reported that ingestion of ascorbie acid 
also resulted in enhanced tetracycline serum levels,‘ it was decided to inelude 


this agent in the study for comparative purposes. 


MATERIALS AND METHODS 


Medication was administered in gelatin capsules to each of 6 subjects 


5 hours after breakfast. Clotted blood specimens were taken immediately 


ministration of medication and again at 2:00 Pp.m., 2 hours after lunch and 3 hours after 


medication All sets of paired sera were assayed for tetracycline activity by an agar diffusion 


microbiologic method 

Fight different drug regimens were used in a crossover type of experiment so that 
each subject received all regimens at 24-hour intervals Each regimen consisted of a singk 
dose as follows: A, EDTA 380 mg. (disodium salt B, Tetracycline HCl equivalent to 
250 mg. of base. C, Tetracycline base 250 mg. D, Tetracycline HCl equivalent to 250 mg 
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Pennsylvania, Philadelphia, Pa 
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of base plus 380 mg. EDTA. E, Tetracycline base 250 mg. plus 380 mg. EDTA. F, Ascorbic 
acid 500 mg. G, Tetracycline HCl equivalent to 250 mg. of base plus 500 mg. ascorbic acid. 
H, Tetracycline base 250 mg. plus 500 mg. ascorbic acid. Each drug was weighed out 
accurately and placed in capsules by one of the authors (G. M. E, 

The method used to determine statistical significance of the differences between average 


values in small samples was that described by A. Bradford Hill.6 


RESULTS 
Serum antibacterial activity expressed as tetracycline HCl (micrograms per 
milliliter) for the various drug regimens is presented in Table lL. Three values 
for Patient 6 are omitted because a small amount of antibacterial activity was 
detected in his serum collected prior to medication on the days of the indicated 


regimens. 


TABLE | SERUM ANTIBACTERIAL ACTIVITY EXPRESSED AS TETRACYCLINE HC] 
THREE Hours AFTER ORAL INGESTION OF MEDICATION 


SUBJECT NUMBER 
DRUG REGIMEN l 2 3 4 5 6 AVERAG 

\. EDTA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Tetracyeline HCl 1.00 1.44 1.00 1.08 0.92 11 
Tetracycline base 0.48 2.08 1.76 ): 0.84 1.44 19 
Tetracyeline HCl + EDTA 0.33 0.40 0.52 0.60 0.43 

4 


Tetracycline base + EDTA 1.72 1.56 0.88 2.15 1.44 1.08 l 


i2 r 
Ascorbie acid 0.00 0.00 0.00 0.00 0.00 
Tetracycline HCl + aseorbi« 

acid 0.56 1.28 2.04 56 0.76 
Tetraeyeline base + aseorbie 

acid. 0.28 75 0.60 


TABLE Il. STATISTICAL SIGNIFICANCE OF DIFFERENCES BETWEEN REGIMENS 


REGIMENS COMPARED STATISTICAL SIGNIFICANCE OF DIFFERENCES 

B  B Not significant 
, y Significant 

C - Not significant 
D . B Significant 

B } Not significant 
Cc : Not significant 
G Not significant 


Oral administration of EDTA and ascorbie acid failed to confer detectable 
antibacterial activity upon the serum specimens. The average serum concentra 
tions resulting from administration of tetracyeline hydrochloride and tetra 
eveline base were almost identical. When EDTA was given in conjunction with 
tetracyelines, there occurred a significant diminution of the serum tetraeyeline 
level in the ease of the hydrochloride, whereas no significant alteration was ob 
served in the ease of the base. In contrast, when ascorbie acid was administered 
with either tetracycline base or hydrochloride, no significant diminution of ihe 


serum tetracyeline level could be demonst rated. 

*The tetracyclines used in this study were supplied by Dr. J. T. Groel, The Squibb In 
stitute for Medical Research, New Brunswick, N. J.; ascorbic acid was supplied by Dr. N 
Schimmel. Medical Division, Merck Sharp & Dohme, West Point, Pa.: and the EDTA was 
furnished by Dr. M. Seven, Department of Medicine, Hahnemann Medical College, Philadelphia, 
Pa 
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Table IL lists the statistical significance of the differences in average serum 
tetracyeline concentrations resulting from the various drug regimens. It is 
noteworthy that the lowering effeet on serum tetracycline concentrations of 
EDTA administered simultaneously with tetraeyeline hydrochloride was eon 
sistent, occurring in 5 out of 5 patients 


DISCUSSION 


Although this investigation was limited to a small pilot study with deter 


minations of serum antibiotie concentrations limited to only two points in time 


in relation to a single dose of medication, the results clearly indicate that EDTA 
tends to produce lower serum tetracycline concentrations than are obtained in 
the same patients when this complexing agent is not used. In addition, EDTA 
produces this effect only in combination with tetracycline hydrochloride and not 
with the base. To some extent these effects mimic the effeet of dicaleium phos 
phate, although this compound does not discriminate between tetracyeline hydro 
chloride or base, at least not in rats 

It has been shown that dicaleium phosphate depresses absorption of tetra 
eycline, as a consequence of whieh serum concentrations of the antibiotie are 
reduced.? It has also been reported that citrie acid and sodium metaphos 
phate ** elevate serum tetracycline concentrations and it has been suggested 
that the latter compounds produce this effeet by virtue of their ability to form 
complexes with calcium and thus counteract the depressant effect of calcium 
It might thus be assumed that EDTA, by virtue of its chelating activity for 
caleium, would be expected to act like citrate or metaphosphate and enhance 
serum tetracycline concentrations. This was found not to be the ease under the 
conditions of the experiment herein deseribed. As a matter of fact, a reverse 
effect was noted, as previously mentioned. Although we are unable at this time 
to offer an explanation for this wholly unexpected result, we are impressed by 
the need for further studies to elucidate the relationships between the tetra- 
eyelines, EDTA, and various metallic ions with respect to the absorption, trans 
port, and exeretion of tetraeyeline. It would be illogical to suppose that the 
absorption of tetracycline is uninfluenced by EDTA, since it has been established 
that EDTA is not absorbed from the gastrointestinal tract. 

Tetracycline per se is a chelating agent and binds many metals, including 
aluminum and magnesium. It has been stated that the presence of these 
metals interferes with the absorption of tetracycline because the chelates thus 
formed are poorly absorbed.’ It is possible that the effect of EDTA on serum 
tetraecyeline concentrations may be the result of competition between the two 
chelating agents for one or more metallic ions required for the transport of the 
antibiotic through the gastrointestinal mucosa into the blood stream. 

Elevation of serum tetracycline concentration by ascorbic acid as reported 
by Freinberg and Lite* was not confirmed under the conditions of our study. 

We would like to emphasize the facet that while the effects reported herein 
are interesting and challenging from the pharmacologic viewpoint, their sig 


nificance in clinical therapy remains to be determined. 
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SUMMARY 


Disodium EDTA causes a significant and consistent diminution in serum 


tetracycline concentrations 3 hours after oral administration of both drugs; 


however, this effect is seen only with the hydrochloride of tetracycline and not 


with the base. In contrast, it could not be shown that ascorbie acid significantly 


influenced serum tetraeyeline concentrations under the conditions in which it 


was employed 


l 
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EFFECT OF A HYPOTENSIVE STEROID ON THE ACTION 
OF DESOXYCORTICOSTERONE IN THE RAT 
EF. M. Sturtevant, Pu.D.* 


CHicaco, Inu. 


EK recently described a new synthetic steroid, 17e-propyl-4,58-dihydro-19 

nortestosterone (SC-6584), that depressed the blood pressure of rats with 
the metacorticoid, metarenal, and adrenal-regeneration forms of hypertension.’ 
Although metacorticoid hypertension is induced by temporary overdosage with 
desoxycorticosterone acetate (DCA) and sodium, the disease is sustained after 
treatment is interrupted.® Therefore, it was of interest to examine the effects of 
SC-6584 on blood pressure, electrolyte and water metabolism, and lesions in rats 
undergoing active treatment with DCA and sodium. 


MATERIALS AND METHODS 


Twenty-six male Sprague Dawley rats, averaging 66 grams in , were placed in 
individual metabolism cages and assigned randomly to 4 groups. ‘h ats were offered 
Rockland Rat Checkers and approximately normal (1 per cent) saline ad libitum, Urine was 
collected under toluene and measured at least every other day for volume and sodium and 
potassium concentrations. Saline intake, corrected for spillage, was measured similarly and 
each new batch was analyzed for sodium concentration Body weights and indirect blood 
pressures® were recorded at intervals under ‘‘blind’’ conditions. 

After 2 days of acclimatization, control measurements were taken over 8 days. Treat 
ment then began as follows: Group A (6 rats), subcutaneous implantation of a single 40 
mg. wax pellet; Group B (7 rats), implantation of a pellet containing 20 mg. wax plus 20 
mg. DCA; Group C (6 rats), daily subcutaneous injections of SC-6584, 10 mg. per kilogram 
per day for 8 days, then double this dose for 36 days; Group D (7 rats), treatments B and C 
combined. After the last day of treatment, the survivors were sacrificed, and the various 
organs were weighed and examined histologically. 

Statistical procedures involved ranking methods? instead of the more common standard 
error and ‘‘t’’ test methods because of uncertainty of homogeneity of variances and normality 
of distributions. 


RESULTS AND DISCUSSION 


During the course of treatment, one rat died in Group A and two in Group 


B. Body weight was not adversely affected by any of the treatments. Although 
every blood pressure reading was clear-cut and decisive, the results were quite 
variable on any given day and from day to day, probably as a result of the 
necessity of using untrained rats; nevertheless, there was statistically significant 
separation between Groups B and D on the last 2 days of observation (Table I) 
From the Division of Biological Research, G. D. Searle & Company, Chicago, Ill 
Received for publication June 19, 1958 
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The blood pressure of Group 3 did not rise to the level expected on the basis of 
previous experience (175 to 200 mm. Hg). Beeause of this, plus the variability, 


we could not attach any great significance to the blood pressure data as a whole 


TABLE |. Evrrect or SC-6584 ON Presson AcTION or DCA 


GROUP AND BLOOD PRESSURE (mm, Hg 


TREATMENT BEFORE INJECTION* AFTER 13 DAYS AFTER UY 


A. Wax pellet 141 134 160 
B. DCA pellet 139 170 169 
C, SC-6584 139 145 148 
D. DCA + SC-6584 149 138+ 150} 

*Average of 2 days 

IP 0.01. 

te 0.035 that Groups D B, by rank-sum test 


The temporal trends of fluid intake and output, sodium intake and output, 
potassium exeretion, and the urinary sodium-potassium ratio were all very 


similar and, because of space limitations, they are exemplified in the graph for 
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Fig. 1 Effect of chronic treatment with SC-6584 on fluid intake of rats with DCA 
wax pellet implants Dosage (see text) was begun on day zero Each group contains 
rats unless otherwise noted in parentheses Data are averaged over 4-day intervals 


fluid intake (Fig. 1). It is apparent that SC-6584 treatment inhibited the in 
creases due to DCA; it also tended to depress the normal increases in those rats 
not treated with DCA. In all of the metameters there was a significant tendeney 
for SC-6584 to act in the direction opposite to DCA in :ats both treated and not 
treated with DCA. It is difficult to draw any causal inferences from the 
interrelationships among the various metameters because of the correlations 
that were uncovered. For example, the following correlations were statistically 
significant among all groups: sodium intake against sodium excretion and body 


weight; fluid intake against urine volume and body weight; sodium balance 
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against water balance, and both against potassium exeretion; and sodium excre 
tion against potassium excretion. It cannot be stated definitely whether the 
water and electrolyte effects of SC-6584 can serve to explain its hypotensive 
action in metacorticoid rats 


The relative organ weights (Table Il revealed significant eardiorenal 


hypertrophy in the DCA-treated rats of Group D, but not in those of Group B. 


Such an effeet was evident in the absolute weights for the latter, however. 
Treatment with SC-6584 had no apparent influence on organ weights. Histologi 
cally, both groups treated with DCA exhibited the well-known vascular and 
renal lesions, and SC-6584 had no effect on their incidence or severity; more 
over, no toxic svmptoms attributable to SC-6584 appeared in Group CC. The in 
ability of SC-6584 to prevent or reverse hypertensive lesions in the present case 


is consistent with similar findings in metarenal rats 


TABLE II, RELATIVE ORGAN WE 


BODY WEIGHT 
GM. ADRENALS 
PRG 0.029 
t04 0.025 
344 0.024 
321 0.028 


that Groups B, by rank 


CONCLUSIONS 


Chronie administration of the hypotensive steroid 17a-propyl-4,58-dihydro 
19-nortestosterone (SC-6584) in rats actively treated with DCA-saline tended 
to interfere with the pressor action of DCA, although these data were not im 
pressive. The vaseular and renal lesions due to DCA were not inhibited by the 
steroid. SC-6584 had a definite effeet on water and electrolyte metabolism that 
was opposite to that of DCA in both DC A-treated animals and those not treated 
with DCA 


I am indebted to Dr. T. W. Harris for the histologic analyses and to Elizabeth Bosacki 
for her technical assistance 
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EVALUATION OF THE RADIOACTIVE (I'"-TAGGED) ROSE BENGAL 
LIVER FUNCTION TEST IN NONJAUNDICED PATIENTS 
CHARLES G. Morerte.t, M.D.,* ANp CHarutes A. Owen, Jr., M.D.** 
RocHESTER, MINN. 


HE rose bengal (tetrachlortetraiodofluorescein) test has been employed to 

a limited extent for clinieal evaluation of hepatie function since its introdue- 
tion by Delprat,' in 1923. The usefulness and limitations of this dye test are 
generally analogous to those of the test using sulfobromophthalein sodium 

Bromsulphalein). After intravenous injection, the dye is presumed to be 
loosely bound to the plasma protein. Clearance of the dye from the blood takes 
place exponentially independent of its plasma concentration.* It is taken up 
in the liver apparently exclusively by the parenchymal cells,’ and extrahepatic 
removal is not evident.? It is then exereted via the biliary tract into the in 
testine and eliminated in the feces. Enterohepatie cireulation is absent.‘ 

With the availability of rose bengal labeled with radioiodine (I'*'), the 
possibility of dynamie measurement of hepatic uptake and excretion of the 
dye by means of external counting techniques appeared to offer a promising 
avenue of clinical estimation of hepatie function. Taplin and associates’ 
inaugurated the liver function test employing radioactive (I'*'-tagged) rose 
bengal in 1955. They found that animals with experimentally produced hepato 
cellular damage and with biliary obstruction showed definite and distinctive 
changes from normal in the pattern of uptake and exeretion of the labeled dye 
as measured by an external counter placed over the region of the liver. They 
enthusiastically reported the results of applying this technique to the clinical 
evaluation of hepatie and biliary tract disease. It was their opinion that the 
test provided valuable diagnostic information in both jaundiced and non 
jaundiced patients, that it was the only dye test which could be used safely 
in the presence of biliary tract obstruction, and that it was many times more 
sensitive than tests using nonradioactive dyes. In a later publieation, they 


stated: ‘‘The Rose Bengal I'*' Hepatogram is presently the most sensitive 
specific test for polygonal cell function of the liver... .’” 


The initial enthusiasm generated by the reports of Taplin’s group was 
nurtured by the subsequent favorable studies of Marshall and Kozoll,* and of 
Blahd and Nordyke.’ However, Brown and Glasser,* as well as Rosenberg and 
co-workers,’ reported less favorable data. The latter group found that results of 
the rose bengal-I'*' test were normal in 2 of 12 patients who had active hepatic 
disease and greatly abnormal funetion; of 8 patients with only minimal signs 
of hepatie disease, 7 had normal curves and the eighth had a borderline curve. 

From the Mayo Clinic and Mayo Foundation, Rochester. Minn. The Mayo Foundation 
is a part of the Graduate School of the University of Minnesota. 

Received for publication June 27, 1958. 
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The earlier methods of interpretation of the uptake and excretion curves 
of rose bengal-I'™* involved qualitative visual comparison of each curve with 
a group of normal curves. Later attempts at quantitative evaluation involved 
comparison of peak levels of radioactivity or comparison of the height of the 
curves at different intervals after injection. The results of such analyses were 
subject to a great many uncontrollable variables, including the size of the pa 
tient, the mass of the liver, the thickness of the body wall interposed between 
the liver and the counter, and the exact position of the hepatie mass in relation 
to the counter. It is possible that such variations could render the test question 
able, if not totally unreliable 

In an attempt to correct these potential sources of error, Lowenstein’ 
devised an ingenious mathematical method of purely quantitative analysis of 
the uptake-exeretion curve. He reasoned that the radioactivity recorded over 
the liver at any point in time was equal to the difference between the amount of 
activity taken up and the amount exereted. Therefore, each curve could be 
resolved into two component curves, one representing uptake and the other 
exeretion. Sinee both the uptake and the exeretion of the dve change logarith 
miecally with time, both component curves would be straight lines when plotted 
on semilogarithmie paper and could be expressed numerically 

The mechanies of Lowenstein’s method are shown in Fig. 1. After the 
background activity is subtracted, the curve is transposed to semilogarithmie 
paper. The descending limb of the curve is taken to represent biliary excretion 
after all the dye has been taken up by the liver. Therefore, a line drawn 
through the descending limb and extended to the ordinate would represent 
the entire exeretion component of the curve (E Points on the uptake com 
ponent of the curve (U) then may be obtained by subtracting the values of 
the rising portion of the curve from the corresponding values of the excretion 
component (KE). Each of these lines is characterized numerically. Lowenstein 
chose to use the figures for half-uptake time (T,), which is the period during 
which the liver takes up one half of the total cireulating dye from the blood, 
and for half-exeretion time (T,), which is the period during which one half the 
total dye is exereted from the liver. The difference between line E and line U 
at the ordinate would be proportional to the fractional hepatie blood volume 

After using this method of analysis on 42 curves of Taplin and associates 
and on 28 of his own, Lowenstein coneluded that hepatocellular damage is 
manifested by delayed uptake and slightly delayed excretion, whereas obstrue 
tive processes are characterized by greatly delaved exeretion. He considered 
that the values obtained in various hepatic diseases were characteristic of the 
disease and indicated whether cellular damage or obstruction predominated. 

The primary purpose of the present study was to determine the relative 
value of the liver function test using rose bengal-I'"' in the diagnosis of hepato 
cellular damage in nonjaundiced patients by means of the technique devised 


by Taplin and co-workers and the method of analysis recommended by Lowen- 


stein. Particular attention was directed to comparison of the sensitivity and 


clinical usefulness of this test with those of the standard Bromsulphalein test. 
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Fig. 1 Calculation of half-uptake time (Tu) and half-excretion time (T.) of rose ben 
gal-I' a, Recorded uptake-excretion curve in a normal person (record is made from right to 
left). 6b, Curve transposed to semilogarithmic paper and resolved into uptake (U) and exers 
tion (FE) components, with determination of Tu and T See text for details 


MATERIALS AND METHODS 


Commercially prepared 1151-labeled rose bengal* was diluted with an isotonic solution 


of sodium chloride both with and without the addition of nonradioactive dye. Each dose 


*Use of the I™ was authorized by the Atomic Energy Commission 
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contained a total radioactivity of 15 ype. TI ‘ d varied between 
\s has been previously demonstrated by T: 1 and associa ,4 varying 
relatively wide range does not affect 

With the patient reclining supine on ¢ camining table, a collimated, 
iodide seintillation counter was positioned over LO of hepatie dullness and 
from the region of the gall bladder. 
cutaneous surface. After the background ¢ it, Vi determined, the 
ministered intravenously. The patient then w: 

2 hours while a continuous recording 

as made on an Esterline-Angus recorder. 

After correction for background activity, 
paper Half-uptake times (T and half-exeretion 


the n od of Lowenstein 


RESULTS 


The test using rose he neal l was done on 30 patie nts Eleven patients 
were Classified as controls : these ineluded patients mn vood ven ral health and 
patients with gastrointestinal disease having no apparent effect on hepatic 


funetion, such as uncomplicated duodenal uleer and diaphragmatie hernia 


The remaining 19 patients were classified as having hepatie disease without 
jaundree; these ineluded 8 patie nts with Laennee’s cirrhosis, 3 with postneerotl 
cirrhosis, 2 with secondary biliary cirrhosis, 2 with metastatie malignant 
tumors, 2 with hemochromatosis, 1 with brucellosis, and 1 with constrictive 
pericarditis. All these patients had both elinieal and laboratory evidence of 
hepatie disease. All except the 2 with hemochromatosis and the 1 with brueello 


sis had slenificant degrees of retention of Bromsulphalein 


RATE OF UPTAKI or RADIOAC'T 


ry 
Speciric HEPA 


HEPATIC DISEASI 


Laenneec’s cirrhosis 

Laennes *s cirrhosis 
Hemochromatosis 
Posthepatitie cirrhosis 
Laennec’s cirrhosis 

Secondary biliary cirrhosis 
Metastatic carcinoma (prostat 
Metastatic melanoma 


Posthepatitie cirrhosis 

Laenneec’s cirrhosis* 

Posthepatitie cirrhosis 

Laennec’s cirrhosis 

Brucellosis”* 

Cardiac cirrhosis* constrictive pericarditis 
Hemochromatosis* 

Laennec’s cirrhosis 

Laennec’s cirrhosis 

Laennec’s cirrhosis 


Secondary biliary cirrhosis 


Confirmed at surgical exploration or er eou hepatic biopsy 


In Fig. 2, the half-uptake times (T,) in the control group are compared 


to those of the patients with hepatic disease. The mean T, for the patients 
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with hepatic disease (13.3 minutes) is distinctly longer that that of the 
controls (9.3 minutes). However, 8 of the 19 patients (42 per cent) with hepatic 
disease had half-uptake times within the range of the controls (6 to 12 minutes 
40 
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Comparison of half-uptake time (Tu) of rose bengal-I™ with degree of retention of 
bromsulphalein in 19 patients with hepatic disease 


The half-uptake times determined in these 19 patients with specific 
diseases of the liver are shown in Table I. No indication exists that the sen 
sitivity of the test with labeled rose bengal is increased in any specifie hepatic 
disease state or that the test would be helpful in differentiating specifie types 
of hepatie disease in nonjaundiced patients. 





RADIOACTIVE ROSE BENGAL TEST 907 


In Fig. 3, the half-uptake times of the patients with hepatic disease are 
plotted against the degree of retention of Bromsulphalein. The mean half- 
uptake time of rose bengal-I"*' tends to increase as the retention of Brom- 
sulphalein increases ; however, considerable overlap occurs between values in 
the normal group and values in the groups with minimal and even pronounced 
retention of Bromsulphalein 

There were only 2 patients with no retention of Bromsulphalein who had 
moderately prolonged half-uptake times for labeled rose bengal; one had 
brucellosis and the other had hemochromatosis. A second patient with hemo 
chromatosis had values well within the normal range for both tests. 

Values of the half-exeretion time (T,.) did not aid in diserimination between 
the control group and the patients who had hepatie disease; the mean values 
were 110 and 122 minutes, respectively, with a large overlap in the individual 
values for each group 

Other methods of comparison of the uptake-excretion curves of the control 
patients and the patients with hepatie disease were grossly insensitive. Visual 
comparison of the two groups of curves, as well as comparison of peak-count 


values, was decidedly less sensitive than was comparison of the half-uptake times 


COMMENT 


Since rose bengal is removed from the blood apparently exclusively by the 
hepatic parenchymal cells, this dve test may be considered as a specifie measure 
of the function of the polygonal cells, and as such it has proved to be a useful 
tool in the experimental laboratory. Despite this specificity, however, the 
test with unlabeled dye has been found lacking in sensitivity. For this reason, 
it has been largely abandoned for elinical use in favor of the more discrimi 
nating Bromsulphalein test. This lack of sensitivity was well demonstrated by 
Monroe and Hopper," who studied 24 patients with clinical evidence of hepatic 
disease using both unlabeled rose bengal and Bromsulphalein tests on each 


vatient Ten of these 24 patients (42 per cent) had positive results with 
| | | | 


Bromsulphalein and normal results with rose bengal; 2 other patients had 


greatly abnormal results with Bromsulphalein and only borderline retention 
of rose bengal. No patients in their group had positive results with rose bengal 
and a normal Bromsulphalein test, and only one had borderline results with rose 
bengal and a normal Bromsulphalein test. Similar experiences with the lack 
of sensitivity of the test using unlabeled rose bengal led to its abandonment 
as a clinical test of hepatie function at the Mayo Clinie.’ 

In the diagnosis of hepatic disease without jaundice, the most important 
information to be gained from the test with rose bengal-I'** appears to be 
the rate at which the liver clears the dye from the blood. This is precisely 
the same information that is obtained in a more direct manner from the use of 
nonradioactive dye in this test. There appears to be no reason why the addi 
tion of a radioactive tag should improve the sensitivity of the same _ basie 
procedure. 

In addition to its lack of sensitivity, the test employing rose bengal-I'™" 
presents the following practical disadvantages as a clinical test for hepatic 
function in nonjaundiced patients: (1) each test ties up costly equipment for 1 
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to 2 hours; (2) the patient is required to maintain the same position under the 
counter for 1 to 2 hours, which often causes discomfort during this prolonged 
period of enforeed immobility; (3) interpretation of curves according to the 
method of Lowenstein (transposing the eurve to semilogarithmie paper and 
ealeulating T, and T,) is a time-consuming procedure requiring the attention 
of a highly trained technician. 

Thus, it appears that the radioactive rose bengal test of liver function in 
nonjaundiced patients is insensitive and impractical when compared with the 
Bromsulphalein test. As a research technique in experimental hepatic disease,’ 
it may well be valuable. At the present time, the reports of clinical experience 
with this test in jaundiced patients are not sufficiently extensive to permit 
evaluation of its usefulness. 


SUMMARY 


The liver function test utilizing radioactive (I"*'-tagged) rose bengal was 
used in the evaluation of hepatic funetion of 30 nonjaundiced patients. Uptake 
excretion curves were obtained according to the technique introdueed by Taplin 
and associates and were analyzed according to the method deseribed by 
Lowenstein 

Whereas the average rate of hepatie uptake of the dye was slower in 
patients with hepatie disease than it was in control patients, a large overlap 
occurred between the individual values of the group with hepatie disease and 
those of the eontrol group. Beeause of this lack of sensitivity and beeause of 
practical difficulties in its performance, the test employing radioactive ros 


bengal cannot be recommended for routine clinical use in evaluation of hepatie 
funetion in nonjaundiced patients. 
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Protein Determination.—T otal protein was determined by the Van Slyke copper sulfate 
method.2 If the protein content was found to be lower than 5.5 Gm. per 100 or higher than 
8.0 Gm. per 100, a Kjeldakl determination was performed. In the experiment with added 


gamma globulin, the total protein was determined by the biuret method. 


RESULTS AND DISCUSSION 


Table I shows the result of the precipitation test correlated with the rela 


tive content of gamma globulin of the serum examined. It is seen that a posi 


tive test is very unusual if the gamma globulin is below 20 relative per cent 
and that the number of positive tests increases with increasing gamma globulin 
content. The same results were obtained when the number of positive tests 
was correlated with the absolute instead of the relative amounts of gamma 
globulin. The results of the test could not be correlated with changes of any 


of the other globulin fractions in serum. 


TABLE |. RESULT OF THE PRECIPITATION TEST CORRELATED WITH THE GAMMA GLOBULIN 
CONTENT IN SERUM 


GAMMA 

GLOBULIN 
AS PER CENT TOTAL POSITIVE 

OF TOTAI POSITIVE TESTS TESTS NEGATIVE TESTS 

PROTEIN + ++ +++ NUMBER |PER CENT | NUMBER |PER CENT roral 


< 19.9 72 oy io 
20.0 24.9 3 y ys 34 74 16 
25.0 29.9 j i 12 67 18 
30.0 34.9 j 7 i 6 16 13 
35.0 39.9 Q l 17 6 
10.0 > l 2 


10 ‘ 3: 126 158 


Thirty-two positive tests were found out of 158 performed, i.e., 20.3 per 
cent. The distribution of these positive tests with regard to the strength of 
the precipitation is shown in Table I. There seems to be a tendency toward a 


heavier precipitation with increasing gamma globulin content. 


TABLE IT. DIAGNOSES IN CASES WITH POSITIVE PRECIPITATION TES 


DIAGNOSIS NUMBER OF CASES 

Rheumatoid arthritis 
Hepatie cirrhosis 
Elevated E.S.R. 
Diffuse joint troubles 
Systemic lupus erythematosus 
Uleerative colitis 
Multiple myeloma 
Fever of unknown origin 
Miscellaneous 

Total 


Table Il shows the established diagnoses in the eases with positive tests. 
It is evident that the test gives positive results in rheumatoid arthritis and 
hepatie cirrhosis, as well as in uleerative colitis and multiple myeloma. All 


these chronie diseases often have increased gamma globulin fractions in serum. 
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Four cases were under examination for an elevated erythrocyte sedimentation 
rate and 3 for diffuse joint troubles. All had elevated gamma globulin frae 
tions, but no L.E. cells could be demonstrated. It should be noted that 4 out 
ot 6 cases of proved systemic lupus erythematosus showed negative tests. 
Table 11 shows the result of the experiment with gamma globulin added 


to pooled normal serum. It is seen that the originally negative serum turned 


positive when gamma globulin was added. Also the precipitation apparently 


was heavier with increasing amounts of gamma globulin added. 


TABLE ILI. PAPER ELECTROPHORETIC PATTERNS AND RESULT OF PRECIPITATION TEST APTEI 
ADDITION OF GAMMA GLOBULIN 


EXPERIMENT R ELECTROPHORESIS 
NO ALBU MIN a, a 


PRECIPITA 
rION TES 
60.3 7 LL.S8 
58.0 3 11.5 
51.4 i US 
51.8 3 8.6 
17.5 ; 8.1 
$5.1 , 7.8 


41.8 } 9.6 40. 


These results all seem to indicate that the precipitation reaction is not 
specific for systemic lupus erythematosus, but is a gamma globulin reaction 
Thus it should be classified together with other nonspecific gamma _ globulin 


reactions, such as the Takata Ara reaction and the zine sulfate reaction. 


SUMMARY 


Examination of 158 sera with the precipitation test of Jones and Thompson 
seemed to indicate that the test was not specific for systemic lupus erythematosus 


but dependent on the gamma globulin content of the serum 
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LABORATORY METHODS 


A SPECIFIC METHOD FOR THE DETERMINATION OF SERUM IRON 
V. T. Posrrano, B.S.,* anp L. L. Wrese., M.D.** 


BROOKLYN, N. Y. 


ECENT investigations in copper metabolism in this and other laboratories 


have strongly suggested an interrelationship with iron metabolism. 
However, further investigation was hindered because of the inadequacy of 
existing methods for the determination of iron. 


In our sereening of available methods for serum iron determination, it 
was found that the other metal ions present interfered. Copper ion was 
especially troublesome and since the concentration of copper and iron in 
serum are roughly equal, serious errors were thus introduced. We, therefore, 
sought a reagent which would be specific for iron. It was found that 4,7 
diphenyl-1,10-phenanthroline (bathophenanthroline) satisfied our requirements 
since it is quite specifie for ferrous ion at a pH of 4 and forms stable color 
complex which is completely extracted with isoamyl aleohol.' This reaction 
follows Beer’s law, giving a linear curve. In this laboratory, a standard curve 
gave a density reading of 0.065 for each gamma of iron in a 5 ml. isoamy] 
aleohol solution. 

Utilizing this reaction, a simple, rapid, and accurate method was de 
veloped which reacts only with iron and is not interfered with by other 


transition group metals normally present in biologie fluids. 


PROPOSED METHODS 


{pparatus.—A Beckman DU spectrophotometer operating at a wave length of 534 


mg and utilizing 1 em. cells was employed for all spectrophotometric determinations, 


Reagents.—1. Iron-free water obtained by redistillation in an all-glass apparatus. 
Hydrochloric acid, 2N. 

Trichloroacetic acid, 20 per cent (weight by volume). 

Bathophenanthroline, 0.001 M solution (0.0332 Gm. in 50 ml. of ethyl 

aleohol and diluting with 50 ml. of iron-free water 

Hydroxylammonium chloride, 10 per cent (weight by volume 

Sodium acetate, 10 per cent (weight by volume). 


Isoamy! aleohol (reagent grade). 


All solutions were prepared with iron-free reagents and solvents. All glassware was 


treated with the usual precautions used in trace metal determinations. 


From the Arthritis Research Laboratory, Brooklyn Hospital, Brooklyn, N. Y 
Received for publication Feb. 27, 1958 
*Research Assistant, Arthritis Research Laboratory, Brooklyn Hospital 


**Director, Arthritis Research Laboratory, Brooklyn Hospital 
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Prepa ation of blood serum: Serum iron was liberated ion method 


rubler and associates? which is very satisfactory 


Serum: To 1 ml. of serun hvdrochlori« 
acid, stir well, and let stand for minute Then ad I 20 per cent trichloro 
acetic acid solution, stir well, and let stand for another 10 Cover tubes with 
polvethvlene eaps and centrifuge at 3,000 r.p.0 for 30 minutes to ensure maximum vield 
of supernatant. Add 3 mil. of 10 per cent sodium acetate solution and 2 ml. of 10 per 
cent hydroxvlammonium chloride and stir gently Then add ml. he bathopenanthro 
line solution, stir well, and let stand for 5 mi te i occasional ig. Add 5 ml 
of isoan alcohol, cover with polvethyvlene ites. Centri 
fuge for 5 minutes to accelerate the separat perfectly cles 
isoamvl aleohol laver is read against a res mred with the 


standard curve 
Other biologic materials were prepare analyzed in 


a similar fashion 
TABLE TIT. MULTIPLE DETERMINATIONS OF 


IRON CONTENT MICROGRAMS 
SERUM A 


l 

2) 12 
$) 11] 
$) 11 
l 


5 
I] RECOVERY 0 ED IN TO RUM SPECIMEN 


IRON CONTENT 


MOG./100 M M 


Ill. COMPARISON oF Wet ASH MetTHOp WitH Descrinep Met 


SERUM WET ASH Mc 100 M NEW METHOD 


\ 165 
B 9 


( 
D 
E 


DISCUSSION 


The data in Table I show that the reproducibility of this method is well 


within analytic standards. In Table II, the data show that this method 


consistently demonstrates good re covery of added iron. 

Inasmuch as we were not content with any of the existing methods for 
the determination of serum iron, we decided to compare our findings with 
those of the wet ash method of analysis. The results are presented in Table 
If. These data illustrate that our method compared favorably with the wet 


ash technique. 





VOSITANO AND WIESEL 


SUMMARY 


A rapid, simple, specific, and highly accurate method for the determina- 
tion of iron in biologie media has been presented. It has the advantage of 


not reacting with other metal ions normally present in biologie substances 
and which interfere with techniques currently in use. Only 1 ml. of serum is 
necessary for the test. Protein-bound iron is liberated by Gubler and asso- 
ciates’ acid incubation method, the supernatant fluid is reacted with batho- 
phenanthroline, and the color complex is extracted with isoamy] aleohol. The 


color density is read in a Beekman DU spectrophotometer and compared with 
a standard curve. 


REFERENCES 


1, Smith, G. F., MeCurdy, W. H., Jr., and Diehl, H.: Analyst 77: 418, 1952. 
2. Gubler, C. J., and others: Studies on Copper Metabolism: Method for Determination 
of Copper in Whole Blood, Red Blood Cells, and Plasma, J. Biol. Chem. 196: 209, 


Erratum 


In the article by Ernest Beutler, M.D., and Richard K. Blaisdell, M.D., entitled ‘‘ Lron 
Enzymes in Iron Deficiency. III. Catalase in Rat Red Cells and Liver With Some Further 
Observations on Cytochrome C,’’ which appeared in the November issue of the JoURNAL, pages 
694-699, Reference 2 on page 699 should read as follows: 2. Beutler, E.: Lron Enzymes in 
Iron Deficiency. I. Cytochrome C, Am. J. M. Se, 234: 517-527, 1957. 





THE COUNTING OF BARIUM CARBONATE IN A LIQUID 
SCINTILLATION SPECTROMETER 
Davip G. NatrHan, M.D... Jack D. Davipson, M.D... JEANNE G. WaGGoner, A.B.. 
AND NATHANIEL I. Beruix, M.D 
BETHESDA, Mp 


HE measurement of the specifie activity of C' is of importance in a number 
a clinical and biochemical investigations. Small amounts of compounds 
containing C' of high specific activity may be either converted to barium ear 
bonate, plated, and counted in a flow gas counter or plated and counted directly. 
Large samples of low specifie activity pose a more difficult problem. The use of 
the ionization chamber for the assay of such samples provides sensitivity and 
reproducibility, but the technique is laborious and time consuming. The liquid 
scintillation counter is extremely useful for the measurement of weak beta 
emitters of low specific activity, but until recently only compounds which are 
soluble in a limited variety ot hvdroearbon solvents were counted with this 
instrument. The introduction of scintillating gels by Funt' and the details 
provided by White and Helf® have appreciably broadened the applieability ot 
liquid seintillation counting. 

The purpose of this paper is to deseribe a simplified method of counting 
large samples of BaC™O, of low specifie activity in a thixotropie seintillator gel. 
This teehnique has largely supplanted the ionization chamber for the eounting 


of C'*O, in this laboratory 
METHODS 


C14Q, is prepared from an organic material by the Van Slyke-Folch procedure i‘ The 
Cu4Q, is trapped in sodium hydroxide, and barium carbonate is precipitated by the addition of 
barium chloride. The crystals are dried at 200° C. and ground to a fine powder with a 
mortar and pestle. Sieving of the powder as recommended by White and Helf has been 
found to be unnecessary A carefully weighed amount of BaCO, is added to a 5 dram 


counting vial* and 20 mil. of the scintillator gelt is svringed into the vial. The vial is 


shaken vigorously until the particles are evenly dispersed throughout the gel It is then 


placed in the deep freeze until it is counted in a liquid scintillation spectrometer The count 


rate per milligram of BaCO, is corrected for self-absorption (see below 


RESULTS 


The Reproducibility of Gel Counting of BaCO,.—A single sample of 
standard BaC™O, was thoroughly ground and equal aliquots added to each of 5 


From the Metabolism Service and the Clinical Pharmacology and Experimental Thera 
peutics Service, General Medicine Branch, National Cancer Institute, U. S. Public Health 
Service, Department of Health, Education and Welfare, Bethesda, Md 

Received for publication June 26, 1958. 

*No. 3305 Snap-Cap, T. C. Wheaton Company, Millville, N. J 

tThe gel is composed of toluene, Thixcin (25 Gm./L.), 2.5-diphenyloxazole (3.0 Gm./L.) 
and 1,4-di(2,5-phenyloxazolyl) benzene (0.6 Gm./L.) These ingredients are blended in an 
ordinary Waring blendor for about 4 minutes until a viscous gel is formed The 1,4-di(2,5- 
phenyloxazolyl) benzene is optional depending on the spectral sensitivity of the particular photo- 
multiplier tubes, 
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counting vials. The count rates are shown in Table I and indicate that repro 
ducibility of a given sample is, for practical purposes, limited by counting 
statistics. A single standard sample has maintained its count rate for several 
months despite periodie active shaking. 

Sinee BaCO, is a powdery substance it tends to conglomerate within the 
gel. This suggested the possibility of poor reproducibility due to unequal 
grinding with resultant differences in self-absorption. To evaluate this variable, 
5 suspensions of a single BaC™O, standard were individually filtered, dried, 
ground, and counted. The results are shown in Table II and again indicate that 
reproducibility of sample preparation is either limited by or only slightly larger 


than the inherent statistical error. 
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ct of increasing weight of BaC™O, on the observed specific activity 


The Effect of the Amount of BaCO, on the Count Rate.—White and Helf 
showed that the counting efficieney for certain C-labeled compounds decreased 
with increasing quantities of the substances. To evaluate this aspect of the 
above method, inereasing quantities of BaCO, were counted. The results of 
this study are plotted in Fig. 1. The straight line between 0.1 and 1.0 Gm. is 
extrapolated to zero and provides the necessary data for correction of samples 
for self-absorption if the sample weight is restricted to 1.0 Gm. or less. 

Counting E fficiency.—Standard 200 mg. samples of BaC™%O, were counted 
by the above technique and smaller amounts were counted in a proportional 
flow gas counter of known efficiency. The efficiency of the scintillator system 


proved to be 56 per cent for 200 mg. of BaCQ,g. 





COUNTING OF BARIUM CARBONATI 


TABLE I THE SPeciFI 


THe SpecIFI \ 


Which Have BEE 


Db Cl 


The deseribed technique is simple, effiei nt tor 4 ae nd rapid Vv pe rformed 
Six hundred samples have been counted over a period of a few months in this 


laboratory The counting efficiency is considerably highet 


recently deseribed technique for counting equal amounts of C™O 


} 


Despite the apparent gross opacity of the sample gels and variability of the 


size and shape oft the conglome rates ol BaCQ,, reproducibility of both sampl 
preparation and sample counting falls largely within the error of counting 


statistics 
SUMMARY 


1. A method for counting relatively large amounts of low specifie activity 
BaCQ, has been described 


2. The technique is simple, adaptable, and reprodueible with an efficiency 


of 56 per cent for 200 mg. of BaCO 
3. This technique obviates the need for low efficieney ‘‘infinite thickness”’ 


counting and replaces ionization chamber counting for most samples 
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ABSTRACTS 


64. EVALUATION OF SPIROMETERS IN PULMONARY FUNCTION 
TESTING, WITH OBSERVATIONS ON THE EFFECT OF THE 
BREATHING RATE ON THE MAXIMUM BREATHING 
CAPACITY 
Ross C. Kory, M.D., anp Lyte H,. Hamivton, Px.D. (By INviration ) 
MILWAUKEE, WI1s. 


Stead and Wells have recently demonstrated with a mechanical pump 
system that the responses of conventional counter-weighted metal bell spi- 
rometers were inaccurate when the pump frequency exceeded 80 per minute. 
They have designed a new direct writing spirometer with a reduced dead 
space and a lightweight plastie bell. In order to assess the significance of 
the bell type on ventilatory testing, we have made comparisons of the metal 
and plastie bell spirometers in single breath and maximum breathing capacity 
(MBC) measurements in patients and normal subjects. 

No differences could be demonstrated between the two types of spirom 
eters for the 0.5, 1.0, and 3.0 see. expiratory capacities nor for the total vital 
capacity. The mean maximal expiratory flow rate (MEFR) was 1.9 liters 
per second greater (p<0.01) and the mean maximal mid-expiratory flow rate 
(MMF) was 0.17 liters per second smaller (p<0.02) with the metal bell spi- 
rometer, probably because of the greater mass of the metal bell system. 

In 13 comparisons of the two spirometer types in patients with pulmo- 
nary disease, no differences between the two spirometers could be demon- 
strated in either single breath or MBC measurements. In 10 normal subjects 
the MBC was measured on both spirometers with the aid of a metronome at 
graded breathing rates from 10 to 180 breaths per minute. No effect of bell 
type could be seen for maximum breathing capacities performed at breathing 
rates below 120 per minute. At higher breathing rates the MBC values were 
10 to 15 per cent higher for the metal bell (p<0.01). 

[rrespective of spirometer type, the true MBC in normal subjects could 
not be attained with certainty at breathing rates below 90 per minute. At 
higher breathing rates the MBC remained relatively constant with the plastic 
bell spirometer. 

It may be concluded that the optimum breathing rate for performance 
of the MBC in normal subjects is 90 to 110 breaths per minute, and that at 
this breathing rate the 1314 L. conventional metal bell spirometer will ac- 
curately record the MBC. 
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65. THE USE OF RADIOACTIVE TRIOLEIN AND OLEIC ACID IN 
THE DIFFERENTIATION OF DISTURBANCES OF FAT 
DIGESTION AND FAT ABSORPTION 


DonaLp D. Kozou., M.D., AND RaLtepuH Bransky, M.D. (By INviration), 


CHicaco, ILL, 


Since the recent availability of both glycerin trioleate and oleie acid 
tagged with iodine’, a gamma-emitting radioisotope, hopes have been raised 
for the development of a simple, quick, inexpensive, and accurate method of 
measuring intestinal digestion and absorption of fat 

Our method consisted of administering, in the morning after an 8-hour 
fast, a gelatin capsule containing a 50 pe dose 
on the following day, tagged oleic¢ acid 
meal made up of 0.5 ml 


of tagged triolein and then, 
Kach capsule was given with a test 
peanut oil per kilogram body weight, one ounce choco 
late syrup for palatability, made up to 240 ml. with cold milk and emulsified 
in a blendor. Blood samples were withdrawn at 114, 3, 4, 5, and 6 hours. 
The radioactivity per ml. in each sample was measured in a well-type seintil- 
lation counter. The subject’s blood volume was calculated and the blood 
levels of radioactivity were expressed as per cent of the ingested dose. 
Deviations from normal were easily discerned Digestive disorders could 
be separated from primary absorptive disorders because fats must be hy 
drolyzed by digestive enzymes to glycerin and fatty acids before absorption 
may oecur, whereas fatty acids are absorbed without the need for digestive 
enzymes. Thus, when digestive function is inadequate, fatty acids are ab 
sorbed in normal amounts but fats are not. If primary absorption defects 
are present, neither fat nor fatty acid will be absorbed in normal amounts. 
Utilizing this technique in 36 patients, normal curves of digestion and 
absorption were established in 13 control patients and 10 peptie ulcer patients 
prior to gastric surgery; this latter group is to be followed with postoperative 
studies. Of 8 patients with megaloblastic anemia, 3 showed defects in di- 


gestion and 3 showed defects in absorption. Of 3 eases of steatorrhoea. two 


showed digestive defects. A case of pancreatic resection had normal absorp- 
tion, and a ease of partial panereatie cutaneous fistula had normal digestion 
and absorption. 


This method promises to be ust ful in the study of nutritional problems 
resulting from surgery and in the differentiation of the steatorrhoeas. 


66. EXCHANGEABLE C'-CHOLESTEROL POOL SIZE AS AN INDEX 
OF CHOLESTEROL METABOLISM EFFECT OF LOW FAT 
AND HIGHLY UNSATURATED FAT DIETS 


W. James Kuun, Jr., M.D., ann Joun A. D. Cooper, M.D., Pu.D., 
CHicaGo, ILL, 


ive patients with known atherosclerotic heart disease were transferred 
to a metabolic ward and given a diet of normal fat content (35 per cent of 
total calories). Following 3 weeks of this diet, 2 patients ate an 11 per cent 
fat diet for an additional 4 weeks. One of these 2 patients, and an additional 
3 patients who had been eating a normal fat diet for 2 weeks, were then given 
a diet containing large amounts of linoleic acid for 3 weeks. The last 3 pa- 
tients ate this as a liquid formula diet containing only safflower oil as a source 
of fat. 
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Ten days prior to the termination of each diet period, patients were in 
jected intravenously with 10 ype of cholesterol-4-C™. Blood samples, taken 
every 2 days, were fractionated on a silicie acid column, and the specifie ac 
tivity of the free and ester cholesterol was determined The total exchange 
able cholesterol pool size was estimated from the extrapolated specific activity 
values for plasma cholesterol. All stool specimens were collected during 
each 10-day period, and the radioactivity was determined after fractionation. 
Plasma cholesterol was determined by a modification of the method of Sperry 
and Schoenheimer. 

In general, the ester cholesterol pool approximated the free cholesterol 
pool in size, although the latter was usually smaller. A low-fat diet resulted 
in an inerease in ester pool and a decrease in free pool in both instances, al 
though plasma cholesterol fell in one patient and remained unchanged in the 
other. A high linoleic acid diet produced an increase in ester pool size in 
one patient, essentially no change in two patients, and decrease in one pa 
tient. Free pool size remained approximately the same in 3 patients and de 
creased in 1. In all 4 subjects there was a decrease in plasma cholesterol, 
averaging 21 per cent. Fecal excretion of radioactivity in the 10 days de 
creased in 3 patients 

The deerease in plasma cholesterol concentration without a consistent 
change in C*'*-cholesterol pool size suggests that redistribution has occurred 
as a result of the dietary change 


67. THE ASSOCIATION OF PYRIDOXINE DEFICIENCY AND 
CONVULSIONS IN ALCOHOLISM 


A. Martin Lerner, M.D., Leonore M. DeCarut, B.A... ANbD 
CHARLES S. Davipson, M.D., Boston, Mass. 


(INTRODUCED BY Rupr Scumip, M.D.) 


The alcoholic withdrawal syndrome ineludes convulsions. Some of these 
patients have well-documented idiopathic or posttraumatic epilepsy. An 
other group with convulsions, known colloquially as ‘‘rum fits,’’ have seizures 
presume d to be due to aleohol withdrawal. In infants, adults. and laboratory 
animals, pyridoxine deficiency, produced either by malnutrition or by ad 
ministration of isonicotinie acid hydrazide, is associated with grand mal 
seizures. An attempt, therefore, was made to determine whether patients 
with ‘‘rum fits’’ could have a similar pyridoxine deficiency. 

Five patients with ‘‘rum fits,’’ 3 patients with epilepsy and associated 
alcoholism, 5 patients in various phases of alcoholism without convulsions, and 1 
normal nonalcoholic individual were studied. They were given a pyridoxine-free 


diet consisting of a partially hydrolyzed starch in water and were supplemented 
daily with vitamins excluding vitamin By. Ten grams pL-tryptophan was 
given orally, and the urine was collected for 24 hours. Following this, 100 
mg. pyridoxine hydrochloride was injected intramuscularly; again, 10 Gin. 
tryptophan was given and urine collected for another 24 hours. Xanthureniec 
acid excretion for each of the two 24-hour tryptophan load tests was measured. 


Highest exeretions of xanthurenie acid occurred in patients with ‘‘rum 
fits.’’ Significantly lower values were found in both control groups—epi 
leptics with associated aleoholism and patients in various phases of aleo 
holism. Averaged values showed a fourfold inerease in xanthurenie acid 
excretion in the patients with ‘‘rum fits’’ as compared with the control groups. 
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After 100 mg. pyridoxine intramuscularly, xanthurenie acid excretions de 
creased strikingly. The normal individual exereted no xanthurenie acid 
before or after pyridoxine administration 

Xanthurenie acid exeretion after a tryptophan load is considered a ré 
liable indication of pyridoxine defieic ney The findings in patients with ‘‘rum 
fits’’ that tryptophan loading resulted in the exeretion of large amounts of 
xanthurenie acid and that correction of this metabolie defeet oceurred after 
the administration of ps ridoxine suggest that ‘‘rum fits’’ ar etiologiecally 
related to ps ridoxine deficiency A lesser degree of pyridoxing deficiency is 


probably responsible for the exeretion of smaller amounts of xanthurenie acid 


in aleoholie patie nts without convulsions 


68. THE INFLUENCE OF WHOLE BODY IRRADIATION ON 
ERYTHROCYTE GLYCOLYSIS IN THE HUMAN PATIENT 


Wituiam ©, Levin, M.D., Martin Scuneiper (By INvIraTION), AND 


Epwarp Bresnick (By INvirarion), GALVESTON, TEXAS 


Krythroeyte glycolysis was determined in human patients with dissemi 
nated malignancies who received total body irradiation for therapeutic pur 
poses. The dosage of irradiation was 150 to 200 r (measured in air) and was 
administered in a singel exposure Clinical and hematologie studies wer 
performed and will be re ported separately 

These in vitro observations demonstrated reductions of 30 to 50 per eent 
below control levels in erythrocyte glycolysis of cells removed from the pa 
tients within one hour following irradiation Recovery trom this aequired 
metabolie defeet usually became apparent within 24 hours 

Sodium fluoride in a concentration of 10 mm. per liter usually produced 
a similar quantitative reduction of glycolysis in erythrocytes removed from 
nonirradiated patients; however, this chemical provoked no additional re 


| 
duction of glycolysis in erythrocytes removed from patients an hour follow 


ing radiation exposure, 

These data suggest that irradiation of the human patient promptly pro 
duces a reversible metabolic defeet which is refleeted by reduction of ¢ rythro 
cyte glycolysis under in vitro conditions. This effect may be due to certain 
alterations of enzyme activity 


69. THE FINDING OF URINARY PROTEOSE IN CERTAIN 
RENAL DISEASES 


Jacosp M. Levine, M.D. (By Ixviratrion), Atvin Dustin, M.S. (By Ixvrratrion 


‘Np S. Howarp ARMSTRONG, JR., M.D., Cruicaao, Tun. 


The isolation of a proteose from the urinary proteins in patients with 
active renal disease, not detectable in proteinurias of other etiologies, is re 
ported. This proteose is characterized by the following properties: (1) not 
coagulated by heat; (2) precipitated by sulfosalicylie and trichloroacetic 
acids the precipitates dissolved on heating and reappeared on cooling 
3) precipitated by full saturation with ammonium sulfate; (4) nondialyzable 
and (5) biuret positive, giving a weak reaction. Eleectrophoretieally its posi- 
tion is predominantly at alpha-l extending almost to the alpha-2 position; 
it yields a strongly positive periodic acid-Schiff reaction, 
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A simple test based on the solubility of this proteose was employed in 
a survey of the incidence of proteosuria in the proteinurias of a variety of 
clinical classifications. Seventy patients were studied. The usual methods 
of clinical classification were supplemented by renal biopsy in 17 of these 
patients. Urinary proteose was present in 42 patients with acute and chronic 
glomerulonephritis, pyelonephritis, and nephropathies associated with dia- 
betes. The universal proteosuria of this heterogeneous group stands in con- 
trast to the absence of proteosuria in 9 ‘‘healed’’ aeute glomerulonephritic 
patients (with histologic evidence of healing of inflammatory glomerular 
changes) and in 14 patients who, although comparable in degree of proteinuria, 
showed no evidence of proteosuria. Of these 10 were in congestive failure 
and 4 others had proteinuria, unrelated to primary renal disease. 

Three patients with a clinical diagnosis of lupus erythematosus (whose 
renal biopsies showed glomerular changes consistent therewith) showed pro- 
teosuria with proteinuria. Two patients with the same diagnosis but with 
no evidence of renal involvement showed neither proteosuria nor proteinuria. 

These preliminary studies indicate proteosuria, in contradistinetion to 
proteinuria, may be correlated with active parenchymal renal inflammatory 
changes. The absence of proteosuria in the proteinurias studied, the patho- 
genesis of which is probably not correlated with parenchymal inflammation, 
suggests that while proteinuria may be transudative or exudative, prote 
osuria is clinically indicative of an exudative process. 


70. THE MECHANISM REGULATING PULMONARY CAPILLARY 
BLOOD VOLUME DURING CHANGE IN POSITION 


BENJAMIN M. Lewis, M.D., Ernest J. Heyrorp-Wetsine, M.D. (By [Nviration 
Wituiam T. McE.roy, Pu.D. (By Inviration), ann L. Cart Samperc, B.S. 
(By Inviration), Derrorr, Micu. 


The volume of blood in the pulmonary capillaries (V,) can be ealeulated 
by measuring the diffusing capacity of the lungs for carbon monoxide (Dico 
at 2 or more alveolar oxygen tensions (J. Appl. Physiol. 11: 290, 1957). We 
have made such measurements, using a rebreathing technique (Federation 
Proe. 11: 95, 1958) in 6 normal subjeets while recumbent and during head-up 
tilt at 45 degrees. Changes in lung volume during tilting were controlled by 
incorporating helium in the rebreathing mixture and measuring helium dilu- 
tion as well as CO absorption. Deco invariably fell on tilting. In 5 of 6 
subjects the decrease in Dyco was due chiefly to a decrease in V,, averaging 
18.8 per cent. To investigate the mechanism of this decrease, tilting was re- 
peated in these subjects during the infusion of a rapidly acting ganglionic 
blocking agent (Arfonad). All 6 subjects, including the one whose V,. had 
not changed on tilting during the control study, now demonstrated a lower 
V. on tilting. The average decrease from the recumbent position was 23.7 
per cent, and the V, when tilted during Arfonad administration was 24.2 per 
cent less than the V. when tilted during the control period. In 5 of these 
subjects tilting was repeated a third time while norepinephrine was infused. 
No significant decrease of V. oceurred on tilting. When reeumbent there was 
no significant increase in V,. during norepinephrine as compared with the con 
trol. These findings suggest that V, is a funetion of venous return, or more 
directly of right ventricular output, since the normal response to tilting was 
exaggerated by ganglionic blockade that would encourage venous pooling, 
and is blocked by norepinephrine whose intense vasoconstriction would de- 
crease venous pooling. 
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71. CONTENT OF ALDOSTERONE, CORTICOSTERONE, 
HYDROCORTISONE, AND CORTISONE IN ADRENAL 
TISSUE OF PATIENTS WITH PRIMARY 
ALDOSTERONISM 
LAWRENCE H. Louts, Sc.D. (By Invitation), AND JEROME W. Conn, M.D., 
ANN Arbor, MICH. 


We have defined primary aldosteronism as a syndrome produced by 
overproduction of aldosterone and associated with exeretion of normal 
amounts of 17 hydroxycorticosteroids and 17 ketosteroids. Most of over 100 cases 
of whieh we are aware have exhibited elevated levels of urinary aldosterone. 
Several, otherwise typical, have had only borderline aldosterone values and yet 
have vielded adrenal adenomas. Thus, the possibility exists that another miner- 
alocorticoid, as yet unidentified, may have caused the disease. 

It is estimated that only 1 to 


® per cent of the aldosterone produced 
escapes in the urine as such. 


It was thought that a clearer picture might be 
obtained from a steroidal analysis of the surgically removed adrenals of pa- 


tients with primary aldosteronism. Analyses for the various steroids have 


been performed upon the adrenal tissue of 9 patients with primary aldostero- 
nism (7 tumors, 2 hyperplasia) and, 
with Cushing’s syndrome 


edema. 


for comparative purposes, of 4 patients 
2 tumor, 2 hyperplasia) and 1 ease of idiopathic 
All adrenal tissue was either extracted or frozen within an hour after 
surgical removal. Separation, identification, and semiquantitation of the 
corticosteroids were carried out by standard physicochemical methods. 

All of the 9 eases of primary aldosteronism gave very high values for 
aldosterone, 496 to 3,208 gamma per kilogram. The next highest was 133 
gamma per kilogram in a case of Cushing’s syndrome. 

Corticosterone levels were very high in 2 of the 9 eases of aldosteronism. 
The remaining 7 gave values similar to those found in the other conditions. 
Wide variations, of similar range, in concentrations of hydrocortisone and 
cortisone were found within each group. 


Although the only distinguishing feature in the adrenals of patients with 
primary aldosteronism consists of their very high content of aldosterone, no 
correlation exists between that and the level of urinary aldosterone, which may 
fluctuate widely. 


These results suggest that in the presence of typical clinical manifesta- 
tions of primary aldosteronism, borderline values for urinary aldosterone (1) 
do not eliminate this diagnosis and do not necessarily imply excessive pro- 
duction of a mineralocorticoid other than aldosterone. 


72. HYPERCALCIURIA IN WILSON’S DISEASE WITH DATA ON 
THE EFFECT OF DL-PENICILLAMINE ON THE URINARY 
EXCRETION OF CALCIUM AND COPPER 


Ropert B. Lirix, M.D... Norman P. Goupstrerx, M.D., RaymMonp V. RANDALL. 


M.D., AND Grant R. Diessner, M.D., Rocuester, MINN. 
(INTRODUCED BY MarRSCHELLE H. Power, Pu.D.) 
The urinary excretion of calcium was studied in 5 patients with Wilson’s 


disease while they were given a diet containing 213 mg. of caleium and 2.93 
mg. of copper per day. The diagnosis of Wilson’s disease was based upon 
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neurologic findings, presence of Kayser-Fleischer rings, and elevated urinary 
excretion of copper and alpha amino nitrogen. One patient had bilateral 
nephrocalecinosis and another had a solitary renal stone. 


Four of the five patients demonstrated hyperealciuria ranging from 210 
to 404 mg. per day during a 3-day period. Except for one patient, the serum 
values for calcium, phosphorus, alkaline phosphatase, carbon dioxide combin 
ing power, and chloride were normal. 

The effect of pu-penicillamine was then studied in 4 of the patients while 
on the same diet. Each patient was given 500 mg. of piL-penicillamine orally 
3 times a day, 30 minutes before meals. In each instance, over a 3-day period, 
the urinary exeretion of copper increased 9 to 17 times, while the daily urinary 
excretion of calcium inereased slightly in 3 patients (by 35 to 70 mg.) and de 
creased in one (by 36 mg.). In two normal subjects, the administration of 
pL-penicillamine under the same conditions did not significantly alter the uri 
nary caleium exeretion, but increased the urinary excretion of copper 13 times 
in one subject and 19 times in the other. 

pL-Penicillamine did not significantly alter the urinary pH, titratable acid 
ity, total nitrogen, alpha amino nitrogen, ammonia nitrogen, or phosphorus 
in 2 patients and 2 normal subjects. 

This hitherto undeseribed finding of hyperealeiuria may be another mani 
festation of the renal tubular dysfunction in Wilson’s disease. It may ae 
count for the nephroecaleinosis and renal stone found in our patients and may 
be related to the osteomalacia occasionally reported with this syndrome. It 
is interesting that the patient with the least neurologic evidence of Wilson’s 
disease had the lowest urinary exeretion of calcium (116 to 125 mg. per day 
The acute administration of pL-penicillamine caused a marked inerease in the 
urinary exeretion of copper in patients and normal subjects alike, but only 
slight changes in the urinary exeretion of caleium 


73. THE TREATMENT OF POLYCYTHEMIA VERA WITH 
TRIETHYLENE MELAMINE—FIVE YEAR FOLLOW-UP 
Joun Louis, M.D. (By [Dxyvrration), aNp Louis R. Limarzi, M.D., Cuicago, ILL. 


Sixty-three patients were treated with triethylene melamine (TEM) over 
the past 5 years. There were 20 women and 43 men. Ages ranged from 235 
to 7) years of age: three-fourths of the patients were over 55 and O.8 per cent 
under 40 years of age. Twenty-six patients did not receive prior therapy. 
Nine previously had received radioactive phosphorus and had had 24 vene 
sections. Details of prior therapy were not available in 4. Three regimens 
were used: TEM alone; TEM in eonjunetion with venesections; and TEM 
with miscellaneous agents (Myleran, Daraprim, and novobiacin). To date 
analysis has been completed in 17 patients who received 43 courses of various 
forms of therapy. 

TEM was used in 13 courses, initial doses ranging from 3 to 15 mg. per 
week for 2 to 21 weeks. Complete remissions occurred in all patients within 
2 to 21 weeks and lasted for 8.5 to 221.5 weeks. Four patients required 
maintenance therapy. 

Eighteen courses consisted of administering TEM either following or con 
comitanily with venesection. Initial dosage of TEM in these patients ranged 
from 0.9 to 17 mg. per week, for 1 to 63.5 weeks. Remissions occurred within 
1 to 65.7 weeks and were maintained for 8.3 to 197.8 weeks. 

Initial hematocrits ranged from 51 to 73 mm. and during remission did 
not exceed 54 mm. in men and 48 mm. in women. Initial leukocyte counts 
ranged from 5.9 to 45.6 (thousands) per e.mm.°. During remission 12 out of 
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17 patients had leukocyte counts of less than 3,500 per e.mm Two patients 
leveloped profound pancytopenia which reverted after discontinuation of ther 
ipy. Two patients developed nausea, and two others a maculopapular eezema. 
These side effects were not of sufficient intensity to discontinue therapy. 
Triethylene melamine appears to be as effective as other forms of therapy 


for polyeythemia vera 


74. COLLIMATION OF SCINTILLATION COUNTERS BY 
DIFFERENCE COUNTING 


W. D. Love, M.D., ~np G. E. Burcu, M.D., New Orverans, La. 


Several new methods of studying organ funetion require the use of ex 
ternal counters to localize and quantitate isotopes within the body The 
validity of such measurements depends in large part on accurate collimation 
of the counters whieh ar employed Isotopes such as Na**, K*, Fe®, Co' 
Zn®, As*®, Rb**, and Au’ have gamma emissions with energy over 1.0 mev. 
Half of these rays will Pass through each centimeter thickness of lead shit ld 
ing without interaction. Therefore, bulky and heavy shields (and corr spond 
ingly long ery stal to skin distances) are necessary to achieve food collimation 
To meet this proble m. the feasibility of collimating seintillation counters by 
difference counting was explored 

With this technique, successive counts are made with and without a lead 
shield placed between the crystal of the counter and the area under study. 
Radiation from outside the intermittently shielded area is unaffected by the 
change in the position of the shield and makes no contribution to the differ 
ence in the two counts. Therefore, the difference in the two counts is repre 
sentative of the radioactivity of the shielded area A gamma ray spectrom 
eter is used so that only unattenuated gamma rays are counted Although 
collimation ean be obtained with a small movable shield alone, the sides of 
the erystal are partially shielded to inerease the difference between the two 
counts and reduce statistical variation Making use of the same principles, 
the aperture of a conventional collimating shield ean be intermitt« ntly closed 
This arrangement is readily adaptable to rapid automatie operation, differ 
enee counts being obtainable at intervals of less than one second using com 
mereially available sealers The lags in response typical ot ratemeters are 
almost eliminated 

Several difference collimators suitable for studying myocardial radio 
activity in man have been tested because of an interest in estimating coronary 
blood flow rate from the speed at which the myoeardium takes up Rb** from 
the blood Results comparable to those previously obtained with a 350 pound 
conventional collimator can be obtained by difference counting with an auto 
matically operated head weighing less than 40 pounds. 


75. MYOCARDIAL EXTRACTION OF Rep 


Roperr EB. Mack, M.D., Davin D. Nourine, M.D., ANbD 
CHarues E. HoGgancamp, M.D., Sr. Louts, Mo. 


INrRODUCED BY Ricuarp J. Bring, M.D 


Coronary blood flow has been caleulated from the myoeardial uptake of 
Rb** as measured by an external radiation detector. In order to avoid eoro- 
nary sinus catheterization, myocardial extraction of Rb*® was assumed to be 
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47 per cent of the arterial coneentration based wpon observations in a group 
of dogs. Further evaluation of this assumption has been made by perfusion 
of isolated rabbit hearts (Langendorff preparation). 


Immediately after sacrifice, the heart was removed and suspended in a 
constant temperature chamber at 38° C. A eatheter was inserted into the 
aorta. In this manner the coronary arteries could be perfused at a variety 
of flow rates with oxygenated rabbit blood containing 0.5 pe of Rb** per 100 
ml. Cardiae contractions resumed shortly after perfusion began. Outflow 
from the heart was collected, measured, and its Rb** content determined. Per- 
fusion was continued for 20 minutes, a comparison being made between 
myocardial extraction at various flow rates, both early and late during the 
experiment. Extraction was significantly less at comparable flow rates in 
the latter part of the experiment. This finding was confirmed by the observa 
tion of progressively decreasing values for extraction when the rate of per 
fusion was kept constant throughout. When extraction values were plotted 
against flow, the slope was exponential with higher extraction values at slower 
flow rates. The average myocardial extraction of Rb* at 3 ml. per minute 
was 46 per cent with a standard deviation of 6.5 per cent. At 1.5 ml. per 
minute, extraction rose to 52 per cent. It fell to 38 per cent at 6 ml. per min 
ute and to 30.5 per cent at 9 ml. per minute. 

In the determination of coronary blood flow with Rb**, the principal 
sources of error are inaccurate measurement of myocardial Rb“ uptake by 
the external radiation detector and variation in the myocardial Rb* extrac 
tion. Although the results of these rabbit experiments cannot be directly 
extended to larger animals or man, the data suggest that in comparable 
ranges a 50 per cent increase or decrease in flow rate would result in an ex 
traction error of the order of 15 to 25 per cent. 


76. POSSIBLE VARIATIONS IN ADRENOCORTICAL RESPONSIVENESS 
AMONG DIABETICS BASED ON LEUKOCYTE CHANGES 
FOLLOWING GLUCOSE ADMINISTRATION 


MauLcotm S. Mackenzir, M.D., Marsorte B. Seastonr, B.S., AND 
Hiram Woopwarp, Jr., B.S., CLEVELAND, Onto 


(INrRopUCED By Max MILuEr, M.D.) 


In a search for metabolic variants among patients with diabetes mellitus, 
intravenous glucose administration (25 Gm. in 50 ml.) has been postulated as 
a mild stress, and changes in absolute lymphocyte count (A.L.C.) and total 
leukocyte count (W.B.C.) have been determined over a subsequent 2-hour 
period. Saline control experiments (13) showed essentially no change in A.L.C. 
or W.B.C. Following glucose administration, all 13 nondiabetic subjects 
showed significant depressions of A.L.C. and W.B.C. at 30 minutes (mean 
changes of —30.7 and —22.5 per cent) with return to initial levels at 2 hours. 
Two types of response were observed in diabetie subjects. Ten tests in 6 of 
these subjects gave 30-minute mean changes in A.L.C. and W.B.C. of —4.1 and 

1.7 per cent. The balance of the tests (19) in diabetie patients showed nor- 
mal leukocyte depressions (mean changes at 30 minutes of —25.7 per cent for 
A.L.C, and —22.1 per cent for W.B.C.). In either the leukocyte response or 
nonresponse elicited by glucose administration, the A.L.C. and W.B.C. changes 
were found to be highly concordant. 
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That the leukocyte changes observed following glucose administration 
reflect a response of the adrenal cortex still remains to be satisfactorily estab- 
lished. Correlations between levels of adrenal cortical activity and numbers 
of circulating leukocytes of various types have been made by others. In- 
travenous administration of hydrocortisone in 8 tests gave a mean depression 
of W.B.C. at 30 minutes of -19.6 per cent with return to the initial level by 
2 hours. The finding that reserpine consistently blocks the W.B.C. depression 
following glucose in normal and responding diabetic subjects (mean change 
of W.B.C. at 30 minutes of —3.0 per cent in 12 tests) is further evidence for 
pituitary-adrenocortical implication in the leukocyte changes observed. The 
single subject with adrenal insufficiency tested so far showed no leukocyte 
depression following glucose administration. 

When the correlation between the W.B.C. changes following glucose ad- 
ministration and an adrenocortical response can be more firmly established, 
the procedure used here may suggest itself as a test of adrenoecortieal fune- 
tion more satisfactory than eosinophil counting, more convenient than de 
terminations of A.L.C., and, in the study of diabetic patients, provide a meta- 
bolic classification inviting of further work. 


77. THE HEPATIC BINDING OF T''-LABELED INSULIN IN HUMAN 
SUBJECTS DURING A SINGLE TRANSHEPATIC CIRCULATION 


LEONARD L. Mapison, M.D., ANp NoRMAN Kapuan, M.D., DaLuas, TEXAS 


Evidence has appeared recently indicating that insulin has a direct 
hepatie effeet, producing hypoglycemia not only by increasing peripheral 
utilization but also by decreasing the hepatic output of glucose. Other data 


from Poulsen’s and our laboratory have indicated that the administration of 
exogenous insulin via the portal vein, thereby simulating the route of endog- 
enous insulin, results in a greater hepatie effect and a smaller peripheral 
effect than insulin administered via a peripheral vein. Since endogenous 
insulin is secreted into the portal circulation and traverses the liver before 
becoming available to other tissues, the magnitude of the hepatie and pe- 
ripheral effects may, in part, be dependent upon the amount of insulin bound 
to the liver during its initial transhepatie circulation. 

This study was designed to determine the magnitude of the hepatie bind- 
ing of I'**-labeled insulin in 15 human subjects during a single transhepatie 
circulation. At abdominal operation, 5 to 7 ml. of a solution containing 600 
mg. of inulin and 50 pe (0.65 unit) of I'*' insulin was injected intraportally. 
Ten seconds later a brachial arterial blood sample was collected over g 10- to 
15-second period. The concentrations of inulin and I'*' insulin per milliliter 
of blood were determined and the volumes of distribution of inulin and labeled 
insulin caleulated. Twelve control studies were performed by injecting the 
inulin and labeled insulin solution into the anteeubital vein and collecting a 
brachial artery blood sample 10 seconds later over a 10- to 15-second period. 

The results indicate that 54 per cent (range 41 to 68 per cent) of the in- 
jected insulin was bound by the human liver in a single transhepatie cireula- 
tion. In the 12 control studies the volumes of distribution of inulin -(2,001 
ml.) and labeled insulin (2,027 ml.) were identical. By contrast, after intra- 
portal injection the volume of distribution of labeled insulin (5,817 ml.) was 
more than twice that of inulin (2,775 ml.) indicating that more than 50 per 
cent of the insulin was bound to the liver in a single circulation. These data 
support, but do not prove, the concept that endogenous insulin has a major 
hepatic effect. 
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78. NORMAL RENAL MAGNESIUM CLEARANCE AND THE EFFECT 
OF WATER LOADING, CHLOROTHIAZIDE, AND ETHANOL 
ON MAGNESIUM EXCRETION 


Roperr McCouustrer, M.D. (By Invrratrion), ANANDA S. Prasap, M.B., Pu.D. 
(By Inviratrion), RicHarp P. Dor, M.D. (By Inviratrion), aNp EpmuNp B 
Funk, M.D., Pa.D., MInNEAPOLIS, MINN. 


There is a paucity of data available on normal renal excretion of mag 
nesium. Therefore, values were obtained for 24-hour total urinary magnesium, 
total and ultrafiltrable serum magnesium, and 24-hour endogenous creatinine 
clearanee. In 35 normal men on general diets an average of 91.5 per cent ot 
the caleulated daily filtered load was retained with a range of from 83.5 to 
96.9 per cent. Magnesium clearance (UV/P), corrected for the Gibbs-Donnan 
equilibrium by the constant 0.867, ranged from 6.24 to 25.37 ml. per minute 
with an average of 12.94. 

During low magnesium intake and during magnesium repletion in alco 
holies, urinary magnesium excretion drops precipitously, demonstrating renal 
conservation of the ion. Conversely, when magnesium is injected parenterally, 
large quantities may appear in the urine. Our studies were extended to de 
termine renal handling of magnesium after water loading, chlorothiazide, am 
monium chloride, and ethanol ingestion. The results in 9 normal men show 
that one day of water loading with urine flow up to 6,000 ml. has no effeet 
on the glomerular filtration rate and no effect on renal magnesium clearance 


In 4 normal subjects chlorothiazide increased the urinary magnesium as well 


as the sodium and potassium exeretion, but it had no magnesiuretie effect in 
3 others. Ammonium chloride given to 2 normal subjeets in amounts of 4 
Gim. daily did not increase excretion of magnesium nor glomerular filtration 
rate, in spite of modest increases in urine flow. When ethanol was given to 
3 normal subjects in a single dose of 1 ml per kilogram of urine, magnesium 
rose two- to threefold over 3 preceding control periods. The magnesiuretie 
effect did not appear dept ndent on ethanol-induced water diuresis. 

We conclude from these studies that in normal subjeets with average diet, 
magnesium equilibrium is maintained with excretion of from 4 to 16 per cent 
of filtered magnesium. Chlorothiazide often causes magnesiuresis, while water 
loading and ammonium chloride have no effect. Ethanol produces a marked 
increase in magnesium excretion in acute experiments; such an increased 
exeretion may be the cause of magnesium depletion in chronie aleoholism. 


79. INSULIN-LIKE ACTIVITY OF THE PLASMA AND PLASMA 
ELECTROPHORETIC FRACTIONS AFTER 
GLUCOSE ADMINISTRATION 


WaLLAce McKer, M.D. (By Invitation), Frank C. Brosius, M.D 
By INviration), AND Rospert E. Bouncer, M.D., 
KANSAS Crry, KAN. 


Insulin-like activity of plasma was studied in 3 patients during the oral 
glucose tolerance test. Insulin-like aetivity of the plasma was determined by 
the rat hemidiaphragm technique of Groen and Willebrands. Electrophoretic 
separation was carried out on paper. Normal plasma showed no activity in the 
fasting sample, but activities were estimated per milliliter of plasma as follows: 
first hour, 0.72 mu.; second hour, 0.80 mu.; third hour, 0.26 mu.; fourth hour, 
oF 0.05). Electrophoretic fractions showed no activity in the fasting 
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sample, but activity in the alpha-2 and beta fractions in the subsequent samples 
with the peak in the beta fraction. Activ itv recovered from the electrophore tic 
fractions often exeeeded activity of the intact plasma 
in the alpha-2 fraction but reached 
3 hours 


Activity appeared first 
a maximum peak in the beta fraction at 


Plasma from a patient showing a hypoglycemic response 


to the glucose 
tolerance test showed no activity 


Klectrophoretiec fractions showed signifi 
cant activity in the region of alpha-2 as follows: fasting, 0; first hour, 1.20 
mu.:; third hour, 0.51 mu.: fourth hour, 1.31 mu P 0.05 No insulin-like 
activity was found in the beta fraction; in facet, a significant depressant 
activity was exerted by the beta fraction on the diaphragm. 

Plasma from the young diabetie patient not treated with insulin showed 
activity in the fasting sample and in the second hour sample (0.61 
mu., respectively Activity was noted in the alpha 2 and beta 
the peak in the beta fraction At the third hour the 
tions exeeeded that for the whole plasma 


and 0.68 
fractions with 


recoverv from the frae 


This interpretation of plasma insulin levels should take into consideration 
the facts that activity may be found in the electrophoretic 


fractions and not 
in the whole plasma and that activity is greatly 


; altered by ingestion of glucose 
The predominate location of activity in the alpha-2 region in the hypo 
glycemie patient is consistent with the hypothesis that insulin is in the plasma 


in the free state, since this iS at the el etrophore tic loeation tor tree insulin 


80. THE EFFECT OF THE BLOOD GLUCOSE ON 
INSULIN SECRETION 

Roserr Merz, M.B., B.Cu., Cricaco, Iu 

INrRoDUCED BY A. R. CoLWweL, Sr., M.D 
The evidence at present available concerning insulin secretion permits 
only the limited conclusion that hyperglycemia produces an inerease in insulin 
output The purpose of the present experiments was to explore the quantita 
tive relationship between blood glucose values, both 


high and low, and the 
resulting insulin seeretion. 


The venous effluent from the body and head of the pancreas was continu 
ously collected in anesthetized heparinized dogs by means of a plastic cannula 
secured in the pancreatic vein Samples of this blood were assayed for insulin 
content by means of the isolated rat diaphragm technique. Assays were per- 
formed in duplicate on 35 samples obtained from 10 dogs. The flow rate 
through the cannula, which in each case had a diameter larger than that of the 
respective pancreatic vein, was measured by collecting the blood into gradu 
ated tubes. 


Low blood glucose values were produced in certain dogs by the 
administration of phlorhizin for 3 days preoperatively. 
tained by the infusion of glucose into the femoral vein during the experimental 
procedure. 


High values were ob 


The results demonstrate that insulin concentration in the pancreatic 
venous blood is a function of the blood glucose concentration. With blood 
glucose values in the normal range of 91 to 170 mg. per cent, the mean insulin 
concentration in the pancreatic venous blood was 75 mu. 


milliunit 0.001 
unit) per 100 ml. serum. 


In the hypoglycemic range of 35 to 90 mg. per cent, 
the mean insulin concentration was depressed to 20 mu. per 100 ml., about the 
same as that found in the peripheral blood in the normal fasting animal. In 
the hyperglycemic ranges of 171 to 350 and 351 to 700 mg. per cent, the mean 
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insulin concentrations were markedly elevated to 250 and 540 mu., respec- 
tively. The form of the relationship between the insulin concentration and 
the blood glucose concentration is curvilinear with the coneavity upward and 
is rectified by a logarithmic transform of both variables. Interpolation on the 
curve indicates that a two and one-half fold inerease in insulin concentra- 
tion occurs when the blood glucose rises from 100 to 200 mg. per cent. 


81. A COMPARATIVE STUDY OF SOME RECENT SEROLOGIC 
TESTS FOR RHEUMATOID ARTHRITIS 


W. M. MrkKeusen, M.D. (By Invrration), L. Goopson, B.S., W. CouuTer, B.A., 
(. Hertz, B.S., M.S., ANp E. Bryan, ANN ArBor, MICH. 


(INTRODUCED BY FRANKLIN D. JoHNsron, M.D.) 


One of the important recent developments in the diagnosis and study of 
rheumatoid arthritis has been the introduction of a number of serologic tests 
which it is hoped will prove to be specific. In general, these procedures de- 
pend upon the reaction between a so-called ‘‘rheumatoid factor’’ in the pa- 
tients’ sera and gamma globulin from pooled human sera. Most of the tests 
are based on agglutination of an indicator particle (such as the sheep eryth- 
rocyte, latex, or Bentonite particle) which has previously been coated with 
gamma globulin. 

The present study was undertaken in order to compare the performance 
of the Bentonite flocculation and latex-fixation tests with the Ziff modification 
of the sensitized sheep cell test using divided specimens of sera from patients 
with definite rheumatoid arthritis, a variety of other rheumatic diseases, and 
nonrheumatic controls. As a background, over 2,000 sera have been tested 
by the Ziff procedure in our laboratories; in this large series the incidence of 
positive results in 327 patients with definite rheumatoid arthritis was ap- 
proximately 76 per cent. In the comparative study, positive results were 
obtained with sera from 140 patients with definite rheumatoid arthritis in 
58.5 per cent of instances with the Bentonite procedure, 64 per cent with the 
latex test, and 75.5 per cent with the sensitized sheep cell test. In 52 non- 
rheumatoid controls the incidence of positive results with the 3 procedures 
was 2, 2, and 11.5 per cent, respectively. It would appear that both the latex- 
fixation and Bentonite tests may be more specific although somewhat less 
sensitive than the sensitized sheep cell test. 

The relative merits of the test procedures will be briefly discussed, along 
with the practical difficulties in interpretation of test results. 


82. DIFFERENTIAL ADSORPTION OF HORMONES 
FROM SERUM: A NEW PROCEDURE 


M. L. Mrrenevyt, M.D., W. O. Waireneap, A.B., anp M. E. O’ Rourke, 
Boston, Mass. 


(INTRODUCED By J. M. Hayman, Jr., M.D.) 


The difficulties inherent in the traditional methods of measuring altera- 
tions in serum binding of hormones have prompted the development of a new 
technique. An in vitro system was designed which quantitated the differential 
adsorption of labeled hormones from serum by a resin, using L-thyroxine or 
insulin as representative hormones. Sera containing hormones, labeled with 
I'*', were equilibrated for 1.5 hours in glass tubes with a measured volume 
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of Amberlite IRA-400 anion exchange resin Following equilibration the tubes 
were counted in a conventional well type scintillation detector, and the resin 
was then washed to remove the serum-bound radioactivity The activity re 
maining on the resin divided by the initial activity measured the fraction of 
hormone bound by the resin (‘‘ resin index’”’ Thus a low resin index reflected 
increased binding of hormone by serum and vice versa. The mean difference 
between duplicate resin indices of 276 sera was 1.2 + 1.0 per cent (1 8.D. 

Since alterations in hormone binding had been demonstrated by electro 
phoretie techniques in insulin-treated diabetes, thy roid disease, and pregnancy, 
sera from these conditions were seleeted for study Inereased binding of VU 
insulin by the sera of 35 previously treated diabetie patients was shown by a 
decreased index (11.9 + 5.6 per cent) when compared with 
25.6 2.6 per cent, P 0.001 The resin indices for ] thyroxine were 
distinetly higher in 10 hyperthyroid (58.6 + 7.1 per cent) and lower in 12 
hypothy roid subjects 39.6 + 4.6 per cent when eo npared with 20 euthy roid 
control subjeets (47.8 + 2.7 per cent, P 0.001 


57 eont rol sera 


indicating inereased serum 
binding of hormone in myxedema and decreased in hyperthyroidism. Stand 
ardized resin indices using | thyroxine were not obtained for the pregnaney 
group beeause of variations in indices observed with different batches of resin. 
However, 70 pregnancy sera hound more thvroxine than did 75 nonpregnaney 
sera in the same batches, with overlap of only a single resin index in 


one eon 
trol subject 


In summary, quantitative alterations in serum-hormone interactions have 


been demonstrated in treated diabetes, pregnancy, and thyroid disease, using 


differential adsorption of hormones by a resin 
83. INVESTIGATIONS OF THE SITE OF ACTION OF THE 
THYROID HORMONE: STUDIES IN HUMAN 
ERYTHROCYTES 
Tuomas F. Necueves, M.S. (By Ixvirarion), ANp ErRNeEst Beutuer, M.D., 


CH AGO, li l 


Although it has long been known that thyroid hormone stimulates oxygen 
consumption the mode of action of thyroxine and its derivatives on cells is 
poorly understood. Increased oxygen consumption without 


increased high 
energy phosphate bond formation has been observed in vitro in many tissues, 
but loeation of the site of this metabolic effect has been hampered by the 
multiplicity of metabolie pathways in most cells Glucose is oxidized without 
coneurrent formation of high-energy phosphate bonds in the hexose 


mono 
phosphate (HMP) pathway. This route of metabolism may thus be a possible 
point of stimulation. The human erythrocyte is an ideal system in which to 
study oxygen consumption via this pathway, since other pathways of oxygen 
consumption are virtually absent. 

Triiodothyronine (TRIT), a metabolically active thyroxine analogue, 
stimulated oxygen consumption of red blood cells. To confirm the facet that 
this stimulation occurred along the HMP pathway, production of C“O, from 
glucose-1-C™ and glucose-6-C'* was compared. C™O 


was produced almost 
exclusively from the l-earbon atom of glucose. 


This finding is consistent with 
that expected if decarboxylation occurred in the HMP pathway. In order to 
determine whether increased metabolism could be explained on the basis of 
changes in membrane permeability, the experiments were repeated using he- 
molyzates produced by freezing and thawing. Again, stimulation of oxygen 
consumption by TRIT was demonstrated. Stimulation could not be achieved 
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with metabolically inactive substances such as diiodotyrosine, dinitrotyrosine, 
or iodide even in concentrations 20 times as great as stimulating coneentrations 
of TRIT. 

An attempt has also been made to determine the precise point at which 
TRIT stimulates metabolism through the HMP pathway. The following ob- 
servations have been made: (1) TRIT is not a substitute for TPN; (2) TRIT 
does not stimulate glucose-6-phosphate dehydrogenase or 6-phosphogluconate 
dehydrogenase activity; and (3) TRIT stimulates enzymatie oxidation of 
TPNH in a system consisting of TPNH, methylene blue, and methemoglobin 
reductase (TPNH-oxidase), prepared by the purification procedure of Huen- 
nekens. These observations are interpreted as indicating that in the mature 
human erythrocyte, TRIT increases oxidative metabolism of glucose via the 
HMP pathway by stimulating the oxidation of TPNH. 


84. DIAGNOSTIC USEFULNESS OF THE LEFT ATRIAL PRESSURE 
PULSE IN RHEUMATIC MITRAL VALVULAR DISEASE 
JEROME E. Neustapt, M.D., ANp AARON B. SuHarrer, M.D., Cuicago, Iu. 
(INrropucep sy Louts N. Karz, M.D.) 


The significance of left atrial pressure pulse contour as an index of rheu 
matic mitral stenosis and/or insufficiency was evaluated by several available 
methods, using 51 tracings from 41 patients. Thirty-eight pressures were 
recorded directly at surgery and 13 at left heart catheterization. The cases 
were divided into 3 groups according to evaluation of the valve at surgery: 
(1) ‘‘pure’’ mitral stenosis, (2) significant mitral stenosis with definite mitral 
insufficiency, and (3) pure or predominating mitral insufficiency. 


No separation of the curves into the above groups was obtained by methods 


which included those of Kent and associates. Calculations involving the rate 
of the Y descent presented insuperable difficulties due to variations in heart 
rate and inability to accurately determine an end point. A definite isotonic 
line, supposedly indicative of mitral insufficiency, was found in two severe 
cases of mitral stenosis. Diastasis was of no diagnostic value. 

A remarkably good separation of Groups 1 and 3 was obtained with a 
modified RY/V ratio, using the rate of Y descent only during its first 0.10 
second. This ealeulation was simple and easily reproducible. There was no 
advantage in relating this portion of the Y descent to;mean left atrial pressure 
as suggested by Morrow. There were no false negative results with regard 
to mitral insufficiency in Group 3, but 5 eases in Group 1 gave false positive 
values. Each of the latter had evidence of an associated aortic valvular lesion 
and/or left ventricular failure. The results were equivocal in Group 2. Caleu 
lations by this method using surgical pressure pulses did not differ materially 
from those obtained during left heart catheterization of the same patient. 
Systolic washout of the catheter from the left veutricle during left heart 
catheterization was a prominent feature in Groups 2 and 3. 

85. EFFECTS OF AMINE LIBERATORS ON GASTRIC 
SECRETIONS IN THE RAT 

K. J. Owens, M.D., ann G. M. C. Masson, Px.D., CLEVELAND, O10 
(Inrropucep By A, C. ERNsTENE, M.D.) 


Acute hemorrhagic ulcers restricted to the glandular portion of the 
stomach ean be readily elicited in rats by endogenous liberation of histamine 
and/or serotonin. Whether the amines involved act by increasing gastrie acid 
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secretions is the object of the present paper. This was investigated in groups 
of at least 6 adult rats each, in which the pyloris was ligated following fasting. 
Drugs were then injected ; the animals were deprived of fluid and killed 6 
hours later. Volume, pH, and free and total acidities were measured. In the 
controls the following mean values were obtained: volume 12.6 ml., pH 1.2, 
free acidity 71 degrees, and total acidity 113 degrees. With histamine libera- 
tors (polymyxin B, compound 48/80, dextran, or ovomucoid) there were de- 
creases in volume and acidity independent of the presence of ulcers. Thus, 
with polymyxin B (1 mg. per kilogram) the respective values were 5.4 and 
2.4 ml., 21 and 68 degrees. When promethazine (50 mg. per kilogram) was 
given with polymyxin B, volume and acidity were further depressed and 
ulcerations were prevented. With atropine (5 mg. per kilogram) plus poly- 
myxin B the volume was reduced to 1.9 ml. with no detectable acidity, while 
ulcers were present in all the rats. The effeets of 5-hydroxytryptophan (300 
mg. per kilogram) were in the same direction, but not as marked as thos 
with histamine liberators. The respective mean values were 6.3 and 1.5 ml., 
54 and 115 degrees; these were not significantly altered by simultaneous treat 
ment with BAL (4 mg. per kilogram), although ulcers were inhibited. Injee 
tions of histamine (30 mg. free base) and/or serotonin in oil (6 mg. free base 
also reduced volume and free acidity ; no ulcer was present, although serotonin 
produced severe renal cortical necrosis. In conclusion, amine liberators do 
not produce ulcerations in rats as a result of an increase in volume and acidity 
of gastric secretions. Probably their mechanism of action is primarily due 
to the effect of amines on the vessels of the stomach 


86. IODIDE GOITER 
JarME Paris, M.D sy INVITATION), WituiAM M, McConanry, M.D., CHARLES 
> 
> 


y INVITATION ), LEw1s B. Woouner, M.D. (By INvITatIon), 


I 
A. OWEN, Jr., M.D. (1 


AND Ropertr C. Bann, M.D. (By Invitation), RocHester, MINN. 


Four women and one man receiving protracted therapy with iodides for 
asthma or bronchitis with diffuse thyroidal enlargement were studied. Needle 
biopsy of the thyroid gland revealed parenchymatous hypertrophy in all; 
2 were euthyroid and 3 were hypothyroid. Tracer studies with I'' showed 
increased thyroidal clearance while iodides were being used, whereas the 
6-hour and 24-hour thyroidal uptakes were inereased only after the use of 
iodides had been discontinued for more than 24 hours. When one myxedema- 
tous patient ceased to use iodides clinical evidence of myxedema and the goiter 
disappeared within 3 months. Results of tracer studies with I'*' showed very 
high 2-hour, 6-hour, and 24-hour thyroidal uptakes of the element which were 
inhibited markedly by administration of 2 mg. of potassium iodide during 
a subsequent tracer study. In the other patients the goiter and myxedema 
disappeared after administration of desiccated thyroid. 

One euthyroid patient was observed for 2 years; in this patient results 
of studies of ['*' kinetics were more thoroughly evaluated than in the others. 
Nine days after withdrawal of iodides the 24-hour thyroidal uptake of ['™' 
was 92 per cent. The conversion ratio at 48 hours was 100 per cent and the 
protein-bound iodine™! was shown by chromatography to be thyroxine. The 
need for iodides continued. Therapy with desiccated thyroid was instituted, 
and 5 months later the goiter had disappeared. Discontinuation of use of 
desiceated thyroid resulted in reappearance of the goiter and mild myxedema 
5 weeks later. Administration of iodides was then stopped; 20 hours after- 
ward the thyroidal clearance of I'*' was 74 ml. per minute with a peak uptake 
of 25 per cent (uncorrected) at 50 minutes and a steady decrease thereafter. 
Disappearance rates of ['*' from the thyroid and thigh were 6.40 and 6.12 
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per cent, respectively, and the appearance rate in the urine was 6.19 per cent 
per hour. The value for I'*? in the serum was 12.4 gamma per 100 ml. These 
studies were repeated 24 hours later with essentially similar results. Another 
biopsy of the thyroid gland was done for radioautography and assessment of 
iodine binding 


87. INFECTION PATTERNS IN PERMANENT STRAINS 
7 OF HUMAN CELLS 


Rospert F. Parker, M.D., anp H. Earte Swim, Pu.D. (By INviration 


CLEVELAND, OHIO 


The ‘*microepidemiology ’? of vaceinial infection has been studied in 3 
permanent lines of human cells. The course of infection is characteristic for 
each cell line and appears to be related primarily to the physical relationships 
between the cells 

The cells are propagated on glass. Cells of strain HeLa (Gey) are epi 
thelial-like and tend to remain attached and form sheets. Strain FS14 retains 
the morphologic characteristics of ‘‘normal’’ fibroblasts The cells tend to 
remain attached by long processes. Fibroblasts of strain U12 have undergon 
morphologie transformation. Contact between the cells is minimal until 
crowding occurs since they separate after division and migrate freely. 

Vacecinial infection of FS14 fibroblasts leads to destruction of the eulture 
regardless of cell numbers. The course of infeetion in U12 fibroblasts differs 
markedly. If most of the cells are separated, individual fibroblasts and small 
groups are infeeted. With regular feeding, the cells increase in number to 
form a moderately compact sheet. Then virus activity increases dramatically 
to involve most of the cells. A few isolated cells remain which repopulate the 
flask. Infected cells can always be found and virus is continually present. 
Ultimately, the population is comparable to that at which the first ‘‘epidemie’ 
occurred; infection spreads rapidly, and again the culture is nearly destroyed 
Such ‘‘epidemie cycles’? have been observed for many months and thus far 
there is no evidenee of development of resistance in the cells. Infection in the 
HeLa cultures exhibits characteristies of both fibroblast systems Infection 


often begins in a single cell of a colony and extends to the others. Frequently, 


separated cells escape to establish elones which in turn are infected The 
prospect of a cell contracting infection is much greater than in the U12 system, 
and thus the probability of destruction of the culture is higher. 

The implication of these findings will be discussed with regard to the 
physiology and culture characteristics of cells in vitro and to the pathogenesis 
of vaecinial lesions 


88. QUANTITATIVE MEASUREMENT OF ALKALINE 
PHOSPHATASE AND LACTIC DEHYDROGENASE 
ACTIVITIES IN THE ANATOMIC UNITS OF THE 

HUMAN NEPHRON 


Vicror E. Potuak, M.B., M.R.C.P.( BE.) (By Invrratrion), Ssorerp L. 
BontiInG, Pu.D. (By Ixvrratrion), Roperr C. MururcKke, M.D.., 
AND Ropert M. Kark, F.R.C.P., Cuicaco, Tun. 


The purpose of this study is to investigate the role played by enzymes 
in urine formation by nephrons of normal and diseased kidneys, with particu 
lar reference to tubular reabsorption of glucose. 
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Re nal tissue obtained by biopsy was Trozen rapidly in liquid nitrogen and 
sectioned. The anatomie units of the nephron were identified accurately in 


stain dst etions, and the adjace nt unstained lvophilize d sections were dissected 


out with microsealpels and a dissection microscope. The minute fragments of 
glomeruli and tubules were handled with micromanipulators and accurately 
weighed on a quartz fiber balance (sensitivity 4 10 grams). Sample 
weights ranged from 10° to 10° grams, corresponding to 20 to 200 cells. 
Thereafter, the tissues were transferred to the bottoms of mierotest tubes for 
incubation, and enzyme activities were determined quantitatively by ultra- 
microbioehe miecal techniques Science 127 1342, 1958 

Because alkaline phosphatase has been considered to be eoneerned in 
tubular reabsorption of glucose and, because Stowers and Dent observed de 
ereased stainabl alkaline phosphatase in Faneoni’s syndrome kidney ; its 
activity was determined quantitatively in kidney specimens from 6 healthy 
adults and patients with Faneoni’s syndrome, familial renal glycosuria hypo 
phosphatasia, cy stine storage disease, Syst mie lupus ( rythe matosus, and rheu 
matoid arthritis Lactie dehydrogenast activity was also studied. These 
enzymes were also determined in renal biopsies from dogs before and after 
glycosuria was produced by phlorhizin 

The data indicate the following 1. That enzyme activity can be measured 
quantitatively in individual functional units of the nephron 

2. A parallel deerease in activities of both enzymes was observed only 
in Faneoni’s syndrome suggesting that these changes reflected a specific effect 
of the diseas« 

3. Changes in enzyme activity were observed in the absence of local 
histologie abnormality, suggesting that the biochemical changes might be 
earlier and more sensitive indices of damage 

+. Alkaline phosphatase was decreased or virtually absent in proximal 
tubular cells of some patients with no glycosuria and is, therefore, not a key 
enzyme in glucose reabsorption in man This was confirmed by the phlorhizin 
experiments in dogs, there be ing no demonstrable differenee in enzyme activity 


before and after glycosuria appeared. 


89. OCCULT INTRAVASCULAR CLOTTING 
ARMAND J. Quick, M.D., Clara V. Hussey, M.S. (By Inxvrrarion), JoHN 


Harris (By INviration), AND KENNETH Peters, B.S. (By INvitratIon 
MILWAUKER, WIS 


Acquired hypofibrinogenemia may result from premature separation of 
the placenta, retention of a dead fetus, cancer of the prostate, and other causes 
The mechanism whereby the depletion of fibrinogen is brought about is not 
known. An attempt has been made to produce experimentally a condition 
simulating the clinical state. For this purpose, the injection of a dilute throm- 
bin solution intravenously was employed. To avoid massive intravaseular 
clotting, the concentration and rate of injection were carefully standardized. 
The maximum dose that could be given with safety to a dog was found to be 
70 units per kilogram of body weight injected at a constant rate per hour. As 
was to be expected, and confirmatory of the findings of previous investigators, 
the coneentration of fibrinogen steadily decreased and, likewise, the platelet 
count fell. More significant, however, the clotting time was strikingly in- 
creased and occasionally was difficult to determine because of the poorly 
organized elot. The prothrombin time in some experiments inereased from a 
normal of 6 seeonds to over 2 minutes. This was found to be caused by a 
marked diminution of labile factor (factor V) and to a lesser degree by loss 
of prothrombin. The stable factor (factor VIL) concentration was not found 
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to be altered. The prothrombin consumption was, likewise, greatly diminished 
and this was principally due to a decrease of thromboplastinogen (faetor VII). 
No deerease of PTC (plasma thromboplastin component, factor LX) was found. 
When the injection of thrombin was continued for several hours, a tendency 
to bleed profusely from venipuncture was observed, and a marked hemolysis 
was also noted. The results of this study demonstrate that a state of hypo- 
coagulability is induced in dogs by the intravenous injection of thrombin. No 
massive thrombosis occurs, but the fibrinogen is gradually diminished, It 
appears probable that the chief cause of the hypocoagulability is the drastic 
reduction of labile factor and thromboplastinogen. These findings suggest 
that perhaps the defective hemostasis in acquired clinical hypofibrinogenemia 
may not be due primarily to lack of fibrinogen but to the loss of other essential 
clotting factors. 


90. EFFECT OF REMOVAL OF N-ACETYLNEURAMINIC ACID 
FROM ERYTHROPOIETIN 


W. A. Rampacu, M.D. (By Inviration), R. A. SHaw, Pa.D. (By INviration ) 
J. A. D. Cooper, M.D., anp H. L. Aur, M.D., Cutcago, Iu. 


We have recently reported the isolation of erythropoietin from acidified, 
boiled filtrates of anemie rabbit plasma by DEAE-cellulose ion-exchange 
techniques, and have shown that this active principle is a low molecular weight 
acidie glycoprotein. In the work to be reported erythropoietin has been sub- 
mitted to mild acid hydrolysis and the hydrolytic products studied by biologie 
and chromatographic methods. 

Hydrolysis of erythropoietin in 0.01 N sulfurie acid removes all of its 
N-acetylneuraminie acid (sialie acid) content and reduces its paper anodic 
mobility to a minimum value of 25 per cent of normal. Paper chromatographic 
analysis of the hydrolysis products obtained with 0.04 or 0.1 N H.SO, reveal 
erythropoietin to contain N-acetylneuraminie acid, glucosamine, fucose, galac 
tose, and mannose. 

Comparison in the rat of the erythropoietic activity of dialyzed hydrol- 
yzate of erythropoietin, obtained with 0.01 N H.SO,, and intact erythropoietin 
by use of reticulocyte counts and the 24-hour uptake of Fe*® by the total red 
cell mass shows that erythropoietin from which all neuraminie acid has been 
removed is not active. 

In further studies we have passed whole plasma from phenylhydrazine 
anemic rabbits through DEAE-cellulose columns. This procedure removes a 
low molecular weight acidie glycoprotein from the plasma. This substanee 
has a biologie activity and a chemical structure similar to that of erythropoietin 
isolated from boiled plasma filtrates. Additional studies on this glycoprotein 
will be presented. 


91. SPECIFIC ECOLOGY AND CHRONIC ILLNESS 


THERON G. RANDOLPH, M.D., aNnp Donaup S. Mrrcnecy, M.D. (By Invitation), 
Cuicaco, ILu., AND MonTREAL, CANADA 


[f a person is adapted to a common food or some other oft-repeated envi- 
ronmental substance to which susceptibility exists, each regular exposure is 
followed by an immediate ‘‘pickup.’’ Such an adapted person tends to ar- 
range the frequency and size of re-exposures so as to remain continually 


’ 


‘‘niecked up.’’ Or, stated in reverse, he resorts to a ‘‘pick-me-up”’ as often 
as necessary to avoid the onset of “hang-overs” as well as to dispell those 
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already present. This thrust and parry of specific adaptation characterizes 
a large segment of human ecology—the science dealing with the mutual rela- 
tions between man and his environment. 

But, if susceptibility increases, if adaptation to specifie heterogeneous 
materials tapers off, or if the number of offenders becomes burdensome, “‘ pick- 
ups’’ become shorter and less effective and ‘‘hang-overs’’ predominate. 
Chronie respiratory, dermatologic, gastrointestinal, and other localized with- 
drawal effects emerge as the ‘‘onset of the present illness.’’ With further 
advancement, one or more of these manifestations may be associated with, may 
alternate with, or may be superseded by chronic fatigue, headache, myalgia, 
arthralgia, arthritis, mental, neurologic, and/or alleged psychosomatic syn- 
dromes. These maladapted chronic reactions are usually characterized by 
numerous complaints and are sometimes complicated by obesity or aleoholism. 


Although chronic symptoms may be accentuated initially, they are usually 
relieved as a result of comprehensive environmental control. Drugs, cosmeties, 
and tobaeco are avoided while fasting on spring water in hospital quarters 


freed of air-borne particles and fumes. This program induces _ non- 
adapted states in which immediate diagnostic test reactions are precipitated 
when susceptible individuals are re-exposed The effeets of isolated doses of 
single foods and of foods contaminated by insecticides, fumigants, preserva- 
tives, and sulfur or packaging materials, or those artificially colored, sweet- 
ened, flavored, or ripened are determined. Cumulative test doses may be 
necessary if specific susceptibility is low. Demonstrated offenders are avoided 
as incriminated. Then maintaining a compatible intake, patients are observed 
upon returning to their cars, homes, water supplies, work, avoeations, and 
other avoided exposures. 

The ecology of patients manifesting chronie illness ot unknown or non 
demonstrable origin should be investigated by means of comprehensive envi- 
ronmental control followed by isolated spaced re-exposures. 


92. THE INFLUENCE OF ATRIAL AND VENTRICULAR SEPTAL 
DEFECTS ON THE CAPILLARY BED OF THE LUNG AND ON 
THE DIFFUSION CHARACTERISTICS OF THE 
PULMONARY MEMBRANE 


JoHN RANKIN, M.D., AND Quinton C. Cauutes, B.S. (By INnviration 
Mapison, WIs. 


It has been shown previously that the diffusing capacity of the lung for 
carbon monoxide is dependent not only on the physical properties of the 
alveolar capillary membrane but to a comparable extent depends on the 
pulmonary capillary blood volume and on the rate at which erythrocytes 
within the pulmonary capillary bed take up CO. If the diffusing capacity of 
the lung for earbon monoxide (Dyco) and the in vitro rate of combination 
of CO witk intracorpuscular hemoglobin (QO) are known for several different 
oxygen tensions, it is possible to assess the relative importance of these factors 
and to determine the ‘‘true’’ diffusing capacity of the pulmonary membrane 
(Dy) and the average pulmonary eapillary blood volume (Ve). Measurements 
of pulmonary hemodynamies and of diffusing capacity (at oxygen tensions 
between 100 and 600 mm. Hg) were made on 12 patients with atrial or ventrie- 
ular septal defects to determine the effeet of variations in pulmonary blood 
flow on the size of the capillary bed of the lung and on the diffusing capacity 
of the pulmonary membrane. In the patients studied, pulmonary blood flow 
varied from 2.6 to 24.2 liters per minute and mean pulmonary artery pressure 
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from 16 to 80 mm. Hg. As expected, pulmonary diffusing capacity was influ 
enced significantly by variations in pulmonary blood flow and in the volume 
of blood within the capillary bed. In the absence of pulmonary hypertension 
D;, was increased 11 to 92 per cent due to a proportionate inerease in Dy and 
Vo oceasioned by the inereased pulmonary blood flow. In those patients who 
had developed pulmonary hypertension and in whom pulmonary arteriolar 
resistance had inereased significantly, D;, was deereased. In 3 patients the 
decrease in D, was due to a disproportionate reduction in Dy. In these the 
ventricular end diastolic pressures exceeded 13 mm. Hg. Thus, pulmonary 
diffusing capacity should be increased in the presence of an inereased pulmo 
nary blood flow. In patients with atrial or ventricular septal defeets a redue 
tion in pulmonary diffusing capacity probably is an indication of the presence 
of pulmonary hypertension or incipient eardiae failure 


93. TILE SURVIVAL OF AUTOTRANSFUSED Cr°!-LABELED 
ERYTHROCYTES IN INFANTS WITH SEVERE IRON 
DEFICIENCY ANEMIA 


Ciro A. Rascu, M.D. (By INviration), Ernest K. Corron, M.D. (By 
INVITATION ), Ropert C. Griaas, M.D. (By INvrrarion), AND 


Joun W. Harris, M.D., CLEVELAND, Onto 


The survial of autotransfused Cr°'-labeled erythrocytes was determined 
in 14 iron-deficient infants 7 to 22 months of age. <A similar study has been 
performed on 5 hematologically normal infants ages 7 to 30 months. Llron 
deficiency was documented by the following findings: hemoglobin, 1.8 to 7.3 
Gm. per 100 ml.; MCHC, 19 to 28 per cent; MCV, 50 to 80 eu. microns; satura 
tion of iron-binding protein, 0 to 15.4 per cent; and typical response to intra 
muscular iron therapy. 

The erythrocyte “‘half-life’’ of the anemie patients ranged from 13 to 22 
days, the average being 17 days. The erythrocyte “‘half-life’’ of the control 
group ranged from 28 to 35 days, the average being 32 days. Neither erythro 
cyte autosurvival nor significant reduction of red cell half-life in iron-deficient 
infants has been reported heretofore. 

Blood loss through the gastrointestinal tract was investigated as a possi 
ble explanation for the short ‘‘half-life’’ of the erythrocytes in 11 of the 
anemie infants. Daily urine-free stool specimens were collected in the meta 
bolie unit. Each specimen was tested for occult blood and then was put into 
a 4-day pool that was assayed for radioactivity to quantitate gastrointestinal 
bleeding. All subjects had stools intermittently or continuously positive for 
occult blood; 66 per cent of the stools collected gave a positive test. Estimated 
blood loss ranged from 0.25 to 3.7 ml. per day. Blood loss of this amount is 
not of sufficient magnitude to account for the observed decreased erythrocyte 
survival times. However, this evidence for gastrointestinal blood loss suggests 
that small loss over an extended period of time may play a role in the etiology 
of iron deficiency anemia in infants. 


94, MECHANISM OF NOREPINEPHRINE-INDUCED PULMONARY 
CONGESTION IN AORTIC INSUFFICIENCY 
Timotuy J. Regan, M.D. (By INviration), VALENTINO DeFazio, M.D. 


(By InviratTION), KENAN Brnak, M.D. (By INvitration), AND 
Harper K. Hettems, M.D., Derrorr, Micu. 


The influence of the sympathetic nervous system upon cardiovascular 
dynamics in normal subjects and in patients with aortic regurgitation has 
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been simulated by the infusion of norepinephrine (0.2 y per kilogram per 
minute for 15 min Simultaneous with similar inereases in arterial pressuré 
in both groups, the most striking response in the 7 patients with isolated 
aortic valve insufficiency and compensated hearts was an elevation of th 
pulmonary ‘‘eapillary’’ pressure from 9 to 30 mm. Hg (p 0.001) in eon 
trast to a 5 mm. rise in 5 normal subjects. Whereas there was a slight dé 
crease in heart rate and ecardiae output in normal subjects (6.4 to 5.9 L. per 
min.), the aortie insufficiency group had no significant change in rate and 
considerable depre ssion of total eardiae output 8.74 to 6.74 L per min. ; p 

0.01 While the forward flow Hamilton’s method fell from 5.14 to 
1.70 L. per min. (p 0.05), the regurgitant flow (Korner-Shillingford, 
downslope of indicator dilution eurve) fell from 3.51 to 1.54 L. per min. (p 

0.01 This represented a change from 66 per cent to 40 per cent of 
forward flow 

To test the postulate that the elevated hydrostatic pressure in the pulmo 
nary capillary represented pulmonary congestion due to blood displacement 
from the periphery, 3 patients received norepinephrine after tourniquets were 
applied on 3 extremities Despite the usual arterial pressure increase, the 
pulmonary capillary pressure did not rise above normal. Mean regurgitant 
flow increased from 3.17 to 4.01 L. per min., while forward flow diminished 
slightly from 5.25 to 5.13 L. per min 

Thus, the he modynamie response to norepinephrine in aortie insufficis ney 
appears to depend upon displacement of blood to the pulmonary vaseular 
bed and to the grossly enlarged heart unable to respond to elevation of filling 
pressures with an inerease in e¢ardiae output The paradoxieal deerease in 
regurgitant flow in the faee of elevated arterial pressures may be largely 
explained on the redueed aortie-ventricular diastolie pressure gradient and 
diminished forward flow 


95. OBSERVATIONS ON THE TUBULAR REABSORPTION OF 
PHOSPHATE IN THE DIFFERENTIAL DIAGNOSIS OF 
HYPERCALCEMIA AND HYPOPHOSPHATEMIA 


Eric Reiss, M.D., anp FrRaNce ALEXANDER, M.D., Str. Louts, Mo. 
(Inrropucep py WituiAmM H. DauGuapay, M.D 


The tubular reabsorption of phosphate (TRP) was measured in 60 sub 
jects in whom abnormalities of caleium and phosphorus metabolism were sus 
pected. The results indicate that the TRP is of distinet but limited value in 
the differential diagnosis of hyperealeemia 

TRP was caleulated from the simultaneously measured clearances of endog 
enous creatinine and phosphate under standard fasting conditions. Sixty 
subjects were studied and classified as follows: 8 control subjects; 23 cases of 
renal caleuli; 2 eases of idiopathic hyperealeiuria; 5 eases of parathyroid 
adenoma; 6 cases of hyperealeemia associated with cancer; 1 sareoid ease; 4 
eases of osteomalacia: 2 cases of renal tubular acidosis; and 9 miscellaneous 
patients 

The TRP, expressed as per cent of filtered phosphate reabsorbed, was 
85.5 + 5.4 (mean 1 S.D.) in normal subjects and 85.0 3.2 in euparathyroid 
patients with renal ealeuli. These values do not differ significantly, and the 
95 per cent confidence limits for these combined groups were 77.3 to 92.9 per 
cent. In the hyperparathyroid patients, the mean TRP was 60.9 per cent and 
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the range of values was 55.0 to 68.6 per cent. The TRP was decreased in all 
6 of the patients with malignancies and hyperealeemia but was decreased into 
the range observed in hyperparathyroidism in only 2 instances. The patient 
with sareoid and hyperealcemia had an unusually low TRP of 48.1 per cent. 
The TRP was normal in the patients with renal tubular acidosis and normal 
or only slightly decreased in osteomalacia. 

Most subjects were studied with a dietary history of unrestricted food 
intake. The importance of an adequate intake of phosphorus preceding meas- 
urement of the TRP is strongly emphasized; a restricted intake of phosphorus 
results in very high values of the TRP in normal subjects and, in hyperpara- 
thyroid patients, phosphorus deprivation results in an inerease of the TRP 
from very low values to the normal range. 

The difficulty in the differentiation between occult malignaney with hyper- 
ealeemia and primary hyperparathyroidism is lessened slightly by the TRP; 
very low values suggest hyperparathyroidism but do not exclude malignancy. 
The TRP differentiates clearly between osteomalacia and hyperparathyroid 
ism not associated with hyperealecemia. Its principal usefulness appears to lie 
in determining the cause of hypophosphatemia and as a sereening procedure 
for patients with renal ealeuli and borderline abnormalities of serum calcium 


and phosphorus 
96. THE HEART AS A CONTRACTING SPHERE 
GEOMETRIC RELATIONS AMONG MyocarbDIAL TENSION, OXYGEN CONSUMPTION, 
CoRONARY BLoop FLow, Erriciency, Cycle Lencru, DURATION OF 
SysToLe, AND Heart SIze 
Simon Ropparp, M.D., Pu.D., Francis Wituiams, M.A. (By INviration 
AND CHRISTINE WILLIAMS, B.A. (By INviration), New York, N. Y. 


When the heart is viewed as a contracting sphere, certain properties of 
this pump may be explained, since the tension generated in the myocardium 
during systole can be shown to be related directly with cardiac oxygen con 


sumption and coronary blood flow. For these studies we have obtained con- 
tinuous direct measurements of total coronary flow and arteriovenous oxygen 
differences in an innervated, metabolically normal preparation (J. Appl. 
Physiol. 6: 311, 1953), as variations were induced in eardiae outputs, arterial 
pressures, and heart rates. Caleulations were based on the assumption that 
the heart was a sphere with an internal radius (r) proportional to the eube 
root of the stroke output. Tension was calculated as 14 (pressure x radius). 
Data in 30 experiments showed that each milliliter of oxygen consumption was 
associated with a tension of 4,000 dyne per centimeter per gram of heart 
weight. Coronary flow was dependent on oxygen uptake. An equivalence 
of the effeets of pressure and of the cube root of the stroke volume in the 
caleulation of the energy requirements of the heart was demonstrated. At 
constant pressures and outputs, doubling of the heart rate increased tension 
and oxygen uptake by about 60 per cent, in accord with the ealeulated increase 
in tension. A residual volume equal to the stroke volume increased tension 
by about 25 per cent, raising the oxygen requirements and reducing cardiac 
efficiency. Relative efficiency was related to the square of the radius of the 
heart. 

In corollary studies on the spherical dynamics of the heart a linear rela- 
tion was found between the cube root of the cycle length and the duration of 
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electrical systole: QT 0.5 WRR — 0.125. Other studies include an analysis 
of the role of tension in the induction of muscular hypertrophy, and re-exami- 
nation of the ‘‘Law of the Heart.’’ These contribute to the suggestion that 
certain aspects of the dynamies of the heart 


are determined by its geomet ry, 
rather than by changes in its metabolism 


97. THE EFFECT OF SODIUM PHYTATE ON THE FORMATION OF 
RENAL STONES IN PATIENTS WITH IDIOPATHIC 
HYPERCALCIURIA 
Ropert M. Sauassa, M.D., Raymunp V. Ranpaui, M.D. (By INviration), AND 
MARSCHELLE Hl. Power, Pu.D., Rochester, MINN. 


Seven patients with idiopathic hyperealciuria and a history of multiple 
renal stones for 6 years or longer were given 6 to 8 Gm. of sodium phytate 
orally in 4 divided doses per day for 1 year. Each patient was observed for 
at least 1 year before and 1 year after the administration of sodium phytate. 
All patients had normal carbon dioxide combining power; normal values for 
serum calcium, chloride, potassium, alkaline phosphatass 


, urea, and creatinine; 
low values for inorganic phosphate; and average urinary excretion of calcium 


ranging from 190 to 370 mg. per day while on an Aub diet. 


The renal stones 
consisted of calcium carbonate, calcium phosphate 


or calcium oxalate. 

While the patients were taking sodium phytate, the decrease in urinary 
calcium averaged 51 per cent per day (range: 37 to 74 per cent) and the in- 
crease in urinary phosphorus averaged 60 per cent per day (range: 45 to 69 
per cent Three patients had a slight increase in serum inorganic phosphate ; 
otherwise, there was no change in the chemical constituents of the blood. 
Although the titratable acidity of the urine increased slightly and the ratio 
of urinary ammonia to urinary titratable acidity decreased, the changes were 
so small as to be of questionable significance. 


our patients had no renal stones when treatment with sodium phytate 
was started. 


Three remained free of stones during the year they took sodium 
phytate and during the subsequent vear. In the other patient, 2 stones formed 
and passed during the year he took sodium phytate, and 2 more stones formed 
during the subsequent year. 

Three patients had renal stones when treatment with sodium phytate was 
started. In all 3, the stones grew during the year sodium phytate was ad- 
ministered. During the same period one patient had 2 new stones, and another 
required surgical removal of a stone. In the third patient, the stone con- 
tinued to grow after administration of sodium phytate was discontinued, and 
ultimately required surgical removal. 


98, RESPONSE OF PULMONARY ARTERY PRESSURE OF 
PATIENTS WITH CHRONIC PULMONARY EMPHYSEMA 
TO PROLONGED MILD EXERCISE 
SaLvatore M. Sancerra, M.D., Louris Rakrra, M.D., ANp Davin G. GILLESPIE, 
M.D. (By INvrration), CLEVELAND, OHIO 


In 16 men the existence of uncomplicated chronic obstructive emphysema 
was suspected by clinical findings and proved by the determined existence of 
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elevations of both total lung volume and functional residual capacity beyond 
the accepted upper limits of normal. Following eardiae catheterization and 
determination of the control central venous pressures and cardiae outputs 
(Fick), exercise was instituted at a steady, mild external work load of 850 
foot pounds per minute employing a bieyele ergometer and continued for 39 
minutes. Pulmonary artery pressure was recorded every minute except dur 
ing the ecardiae output determinations (periods of 9 to 14, 19 to 24, and 29 to 
34 minutes). The data were grouped according to average resting mean pul 
monary artery pressure (20 mm. Hg or less, 9 subjects; more than 20 mm. Hg, 
7 subjects) and compared to a similarly studied group of normal untrained 
patients (11 subjects 

There was no significant difference among the 3 groups in the resting 
oxygen consumption, minute ventilation, arteriovenous oxygen difference, and 
ecardiae index. Three emphysematous patients had normal resting mean pul 
monary artery pressures (below 17 mm. Hg). There was a significantly 
greater increase in exercise pulmonary artery pressure among both emphysema 
groups compared to the normal, but no difference compared to each other 
‘or the first 9 minutes of exercise none of the normal subjects achieved aver 
age mean pressure elevations above 18 mm. Hg, and none of the subjects with 
proved emphysema less than 19 mm. Hg 

The determination of a group of pressures during 9 minutes of a mild 
exercise offers better predictability and pulmonary-funetion correlation as to 
the existence of measureable emphysema, if uncomplicated by other cardio 
pulmonary disease, than the sole determination of resting pressures. In the 
limited number of patients investigated the exercise pressure pulmonary 
function correlation was 100 per cent. 


99, PENICILLIN ‘‘FALL-OUT’’ AS A FACTOR IN NOSOCOMIAL 
INFECTIONS 


Jay P. Sanrorp, M.D., Jack A. Barnett, M.D., anp Roperr E. Winpom, M.D., 


DALLAS, TEXAS 


(INrRopUCED BY DoNaLp W. Seupin, M.D.) 


Strains of Staphylococcus aureus permanently colonize the anterior nares 
of one-third to one-half of individuals. Permanent nasal earriers serve as a 


major foeus from which staphylococci may be disseminated. Persons who are 


nasal carriers of staphylococci and are either hospitalized as patients or em- 
ployed in hospitals acquire strains of staphylococei which are almost uniformly 
resistant to penicillin, whether or not they personally receive penicillin. This 
change in bacterial ecology has been attributed to a propensity for penicillin 
resistant staphylococci to replace sensitive strains. However, natural replace 
ment of penicillin-sensitive staphylococci by penicillin-resistant staphylococei 
has not been satisfactorily demonstrated. A selective environmental factor 
altering the normal host-parasite relationship in favor of penicillin-resistant 
strains of Staph. aureus would seem to be a more reasonable thesis. 

Gould demonstrated particles of penicillin in air, dust, and fomites (Lancet 
1: 489, 1958). The anterior nares of carriers of Staph. aureus were contami 
nated by inhalation of sufficient penicillin to inhibit penicillin-sensitive strains 
of Staph. aureus, thereby favoring colonization by penicillin-resistant strains. 
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plates containing agar seeded with the strain of Sarcina lutea 

No, 9341 employed for penicillin assays) were exposed to the air in 
various areas of the hospital. Simultaneous control plates into which penicil 
linase was incorporated were likewise exposed. Particles of penicillin ranging 
from minimal detectable quantities (less than 0.02 unit) to 0.8 unit fell upon 
the plates. The ‘‘fall-out’’ was greatest in nursing stations where syringes 
were filled with penicillin, in rooms in which patients were receiving penicillin, 
and in the pharmacy. Variation in fall-out for 4-hour periods over 24-houw 
pe riods of study corresponded only roughly to the times of administration. 
Penicillin was demonstrated in the anterior nares of the majority (63 per 
cent) of personnel present in areas where penicillin fall-out was demonstrated 


These observations support the hypothesis of Gould and suggest addi 
tional means by which nosocomial infections due to penicillin-resistant strains 


of Staphylococe US GAUreCuUuS might bn controlled 


100. THE KETOGENIC EFFECT OF EXPOSURE TO COLD AND 
THE ANTIKETOGENIC EFFECT OF DEHYDRATION 


I’REDERICK SARGENT, II, M.D., Roperr E. JouHnson, M.D By INVITATION 
EveLyYN M. Rorprns, B.S. (By INviration AND LaurRA M. Sawyer, B.S. (By 


INVITATION), URBANA, Iu 


Ketosis associated with exposure to cold was first deseribed by sargent 
and Consolazio (1950) on the basis of a high incidenee of positive Rothera re 
actions among healthy men in the winter. In the winter of 1954 and summer 
of 1955 two field investigations of survival rations provided quantitative data 
on 198 healthy men which have confirmed and extended this observation The 
plan of these trials was identical. For 2 preperiod and 2 recovery weeks 99 
subjects subsisted on a nutritionally a lequati ation In the experimental 
pe riod (10 to 14 days some of the men were fe ketogenie diets (starvation. 
high-fat, and low-carbohydrate) and some nonketogenie diets (pure carbo 
hydrate and balanced regimen Half of the men marched 12 miles per day ; 
half only 3; half were allowed unlimited wat: half only 910 ml. per day 
Kor the last 2 days of the preperiod, the first 2 days of recovery, and daily 
during the experimental period aliquots of approximately 3,000 specimens of 
the 24-hour urinary exeretion were analyzed quantitatively for total ketone 
bodies. Periodically when the subjects were resting and postabsorptive, timed 
specimens of blood and urine were obtained 

In summer, the rate of keton bods excretion (ketonuria) in resting and 
24-hour specimens was equal; in winter, ketonuria was greater in resting 
urines. Both in summer and winter ketonuria was greater during cold rather 
than warm periods among subjects on nonketogenie diets. Even when the 
ketogenie ketolytie ratio was constant, ketogenicity of ketogenie diets was 
greater in winter than summer, greater among men on unlimited water than 


limited, greater among men doing light work than hard, and greater at 1.000 


ealories per day than at 2 000 The onset of ketosis was dé layed in summer, 
especially when water was limited. This delay and the antiketogenie effeet 
of limited water were both correlated with degree of orthostatie hypotension. 
This body of evidence suggests that ketonuria might well serve as one measure 
of metabolic effects of cold on man and demonstrates that cold and dehydra 
tion are variables which must be taken into aecount in any study of ketone 


body metabolism. 
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101. A COMPARISON OF THE ANTIBODY RESPONSE IN 
SPLENECTOMIZED AND NONSPLENECTOMIZED 
HUMAN SUBJECTS 


SAMUEL Sas.taw, M.D., Pu.D., BerrHa Bouroncuie, M.D., Roperr L. WALL, 
M.D., anp CHarues A. Doan, M.D., CoLumBus, On10 


Recent reports have suggested hypersusceptibility to infection in splenec- 
tomized infants and children. In this clinie splenectomized patients are pre- 
dominantly adults or older children, and the incidence of serious infections, 
postsplenectomy, has not been remarkable. One of the factors which should 
be evaluated in this respect is the humoral antibody response. To date, rela- 
tively few intensive and conclusive studies have been done in this area. 

A total of 105 splenectomized patients were immunized with the Foshay 
tularemia vaccine and 5 weekly antibody determinations performed. Age of 
the patients at time of immunization (2 months to 18 years postsplenectomy) 
varied from 2 to 77 years. 

After 3 daily subcutaneous injections of 0.5 ml. of antigen, 52 of 57 sple- 
nectomized patients formed antibodies; titers and time of appearance were 
analogous to those in 32 controls who all formed antibodies. After a single 
injection of vaccine 42 of 48 splenectomized patients, as compared to 15 of 15 
control subjects, formed antibodies. Except for a one-week lag period in 
some of the splenectomized group, titers were comparable subsequently to 
those observed in the control subjects. Thus, 12 of 105 splenectomized pa- 
tients did not form antibodies. These included 1 of 48 with the thrombocyto- 
penic purpura, 5 of 23 with congenital hemolytic anemia, 1 of 12 with 
acquired hemolytic anemia, 2 of 2 with hemolytie anemia secondary to chronic 
lymphatic leukemia, 1 of 8 with splenic neutropenia, 1 of 5 with splenie pan- 
hematopenia, 1 of 1 with aplastic anemia, and 0 of 6 splenectomized because of 
traumatie rupture of the spleen. 

Electrophoretic analysis of serum proteins was performed on all speci 
mens studied serologically. Of the 12 splenectomized patients not forming 
antibodies, 5 showed reduced gamma globulin, 6 inereased, and 1 relatively 
normal globulin. 

At present, these studies demonstrate that the absence of the spleen did 
not affect antibody formation in 88.6 per cent of 105 patients. Other factors 
such as the underlying disease process are more likely involved in the failure 
of antibody formation in 11.4 per cent of our group. 


102. MEASUREMENT OF BLOOD FLOW IN MINUTE VOLUMES 
OF SPECIFIC TISSUES IN MAN 
JAMES F.. Scuteve, M.D., AND Ricwarp W. Stow, PH.D. (By Inviration), 


COLUMBUS, OHIO 


Blood flow through a 4 to 5 ¢.mm. portion of tissue can be determined by 
measuring the rate of temperature change in the tissue before and after local 
arterial ocelusion. 


Before occlusion, the rate of change of heat content (T,) of tissue equals 
the rate heat is brought to it by the arterial blood and is produced by local 
metabolism, minus the rate at which heat is lost through venous blood drain- 
age and net conduction to the surroundings. After occlusion, the factors of 


arterial and venous blood flow are eliminated, and a new rate of change (T;,’) 
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exists. The difference between these two rates of change (T,—T,’) equals 
the rate heat was brought to and taken from the tissue by the blood. If the 
temperature (T,) of the local arterial blood and that (T,) of the local venous 


blood and the thermal capacities of the tissue (C,) and blood (Cy) are known, 
0, (8, - 8! 
C, (T.-T) 
If it is assumed that T, is the same as the local tissue temperature, all 


the factors for determining F are known except T,. However, with an addi- 
tional modified occlusion observation, the needed value T, may be calculated. 


then by the formula F blood flow (I) may be calculated. 


The thermometer (sensitivity 4 10°*° ©. and response time 95 per cent 


equilibrium in 0.27 see.) and heating unit are housed in a 25 gauge needle. 
Femoral arterial occlusion was performed manually 

Twenty-five observations of skin blood flow were made in 3 subjects with 
the combined thermometer and heating unit placed 1 to 2 mm. beneath the 
skin surface of the right calf. Flows ranged from 1.3 « 10°* to 82 « 10° gram 
of blood per gram of skin tissue per second 

An extension of the technique has led to the measurement of the tem- 
perature coefficient of flow, when flow is influenced by very local tempera 
ture changes. In 9 observations a value of +39 per cent per degree centigrade 
was found 

Periodie fluctuations of the tissue temperature corres] onding to the pulse 
and respiration have been seen 


103. PLASMA INSULIN ACTIVITY IN NORMAL AND DIABETIC MAN 
DURING HYPOGLYCEMIC RESPONSE TO ORINASE AND 
INDOLE-3-ACETIC ACID 


HoLBROOKE S. Sevrzer, M.D., aNnp WaAvtreER H. Situ, M.S. (By Invitation), 
DALLAS, TEXAS 


Orinase (tolbutamide) acts principally by directly stimulating endogenous 
insulin secretion. Conversely, Mirsky reports that indole-3 acetie acid (LAA), 
a physiologic end product of tryptophan metabolism, induces hypoglycemia 
by inhibiting insulinase activity. In normal subjects and in mild or severe 
diabetics, these substances with supposedly different metabolic mechanisms 
exerted identical effeets on blood glucose and plasma insulin activity in the 
same patient. 

Orinase (3 Gm.) or IAA (100 mg. per kilogram) was given orally to the 
following: 5 normal subjects; 7 elderly diabetics who responded excellently 
to Orinase therapy (Orinase-responders) ; 6 elderly diabetics who responded 
inadequately to Orinase (Orinase-nonresponders); and 5 severe juvenile 
diabetics. Plasma insulin activity was assayed by Vallanee-Owen’s rat dia- 
phragm method. 

Hypoglycemic Response—Mean maximal depression of glucose (per cent 
fall from fasting value) was as follows. Normals: Orinase 22 + 4 (s.e.m. 
IAA 11 4; Orinase-responders: Orinase 44 4, [AA 35 + 6; Orinase-non- 
responders: Orinase 25 + 5, IAA 24 + 8; juveniles: Orinase 1 + 1, LAA 7 + 3. 

Fasting Plasma Insulin Activity—Normal subjects and all elderly dia- 
betie patients showed significant fasting insulin activity (micrograms glucose 
uptake per 10 mg. diaphragm; mean + s.e.m.): normals 178 + 18 (p < 0.001 
Orinase-responders 142 + 14 (p < 0.001); Orinase-nonresponders 116 + 18 
(p < 0.005). Fasting insulin activity was absent in juveniles, 12 12 
(p « 0.7). 
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Plasma Insulin Activity After Orinase—No group exhibited increased 
glucose uptake above fasting values: normals —-4 + 12 pg glucose uptake per 
10 mg. diaphragm, above fasting uptake; Orinase-responders —2 + 26; Orinase 
nonresponders —48 + 2; Juveniles —54 + 30. 

Plasma Insulin Activity After LAA.—Similarly, no group showed sig 
nificant variation from fasting glucose uptake: normals —34 + 26; Orinass 
responders 26 + 22; Orinase-nonresponders 54 + 52; juveniles —2 + 30. 

The data suggest that insulin-dependent hepatic mechanisms determine 
the hypoglycemic response to both Orinase and IAA. Binding of Orinase 
released insulin within the liver probably precedes the reduced hepatie glu 
cose output found by Reeant and others. If liver-insulinase is inhibited by 
IAA, inereased net intrahepatic insulin may be bound in situ and augment 
glucose assimilation while depressing its release. In each case, hypoglycemia 
can occur without enhanced insulin activity in peripheral blood. 


104. EFFECTS OF INFUSION OF ACETYLCHOLINE ON PULMONARY 
VASCULAR RESISTANCE IN PATIENTS WITH PULMONARY 
HYPERTENSION AND CONGENITAL HEART DISEASE 
WHILE BREATHING ATR AND OXYGEN 


JoHn T. SHepuerp, D.Sc. (By Inviration), Herspert J. Semuer, M.D. (By 
INVITATION), Hl. Freperic HeLMHo.wz, Jr., M.D. (By Invitation), AND 
Kart H. Woop, M.D., Rocuester, Minn. 


The aim of the present investigation was to determine the importance of 
vessel tone in the genesis of pulmonary hypertension associated with con 
genital heart disease. Acetylcholine, an effective vasodilator, was adminis 
tered by constant-rate infusion into the pulmonary arteries of 10 patients 
who had pulmonary hypertension associated with atrial or ventricular septal 
defects. Rapid inactivation of acetylcholine in the cireulating blood permits 
infusion of solutions of sufficient concentration to affect the pulmonary vessels 
without altering the hemodynamics of the systemic circulation. The amount 
used did not cause changes in eardiae rate or systemic pressure nor did it 
affect the pattern of respiration. 

The oxygen consumption, oxygen saturation of pulmonary, arterial and ra 
dial arterial blood, and pulmonary arterial pressure were recorded continuously 
before, during, and after infusion. The magnitude of the venoarterial shunt, 
when present, was determined by dye dilution curves, so that the oxygen con 
tent of pulmonary venous blood could be estimated. These data then were 
used to determine changes in pulmonary vascular resistance during infusion 
of acetylcholine. 

The pulmonary resistance was calculated in all patients while they 
breathed air and while they breathed 99.8 per cent oxygen. Eight of 10 pa 


tients showed a significant decrease in resistance during infusion of acety] 
choline while breathing air and while breathing oxygen without acetylcholine. 
Administration of acetylcholine during inhalation of oxygen produced a 
further decrease in resistance. 


It is concluded that these changes in pulmonary resistance represent vaso- 
dilatation of pulmonary vessels. The results indicate that activity of smooth 
muscle plays an important role in the maintenance of pulmonary vascular 
resistance in patients with pulmonary hypertension and congenital heart 
disease. 
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105. OPTIC NEURITIS ASSOCIATED WITH UNCONTROLLED 
DIABETES MELLITUS 


PENN G. SKILLERN, M.D., AND GrorGe Lockuart, IIL, M.D., CLEVELAND, Onto 
INTRODUCED BY E. Perry McCut Lagu, M.D 


After exelusion of all known causes of optic neuritis (optic atrophy) in 
diabetic patients, 14 patients with uneontrolled diabetes mellitus and optic 
neuritis were studied Kleven of the 14 patients denied using tobacco Only 
2 of the 14 patients drank aleohol. The 
to 69 years of a 


re ot thesc patients varied from 40 


ta 

The chief complaint of all of these patients was recent loss of vision which 
led to the discove ry of previously unknown moderate to severe diabetes mel 
litus in 12 of the 14 patients. The admitting blood sugar values were over 200 
mg. per 100 mil. in all except one patient In 7 of the 14 patients the blood 
sugar values were over 300 mg. per 100 ml. Thirteen of the 14 patients had 
routine urine examinations and showed 3 to 4 plus glycosuria. Symptoms of 
diabetes mellitus were recorded in 9 patients. Peripheral diabetie neuritis 
was present in 3 patients. Diabetic acidosis was not present in any of the 
patients 


The onset of the visual loss was gradual in 11 and rapid in 3 patients 


The visual loss ranging from moderate to severe was bilateral in 8 and uni 
lateral in 6 patients. Papillitis was observed in 8 and optie atrophy in 6 


patients Six patients showed central scotomas while 7 patients showed pe 


ripheral contraction of the visual fields. Control of the diabetes mellitus ar 
rested the visual loss in all but one of the patients followed In contrast, 
only one patient showed any significant improvement of vision after control 
of the diabetes mellitus 

On the basis of a few previous ease reports of optic neuritis and uneon 
trolled diabetes mellitus and the clinical observations made in this much large 
series of 14 patients, it is suggested that visual loss may be caused by the toxie 
effeet on the optic nerves of uncontrolled diabetes mellitus in the oceasional 
diabetic patient 


106. MEASUREMENTS OF ADRENOCORTICAL FUNCTION IN 
SUBJECTS RECEIVING ORAL 17-ACETOXY PROGESTERONE 


RicumMonp W. Situ, Jr.,. M.D... RayMonp CC. Mevuincer, M.D. (By [xviratrion 
‘ND IRENE T. Kune, Pu. D. (By Ixvrratrion), Derrorr, Mic 


17 Acetoxyprogesterone (17-ACP), in amounts of from 20 to 40 mg daily, 
is an effective oral progestational agent free of significant metabolic effects 
In initial studies of its metabolism, 150 mg. were given daily to 4 subjects 
following suitable control observations Pregnanediol and pregnanetriol re 
mained either low or absent while 17-ketosteroid (17-KS) exeretion increased 
slightly. However, 17-hydroxysteroid (17-OHS) exeretion increased an aver 
age of 37 per cent over control values (modified Reddy procedure In a fifth 
subject receiving 6-methy] 17-ACP, urinary L7-OHS exeretion inereased 75 
per cent with no effect on 17-KS levels. One of several possible explana 
tions is that 17-ACP can serve as a_ glucocorticoid precursor. Test of 
this thesis was pursued in view of general recognition that 17-hydroxypro 
gesterone is a cortisol precursor, Homeostatic mechanisms might obscure 
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evidence that 17-ACP is steroidogenic under influence of endogenous ACTH. 
Accordingly, additional experiments were performed in 6 normal volunteers 
given ACTH following oral loading with 17-ACP. Concentrations in plasma 
of free 17-OHS were determined at 2-hour intervals following 10 units of sub 
cutaneous corticotropin gel. Both initial slopes and duration of increase were 
compared to those obtained when ACTH was given alone. 17-ACP appeared 
to augment ACTH in 4 subjects. In experiments on 5 additional subjects, both 
urinary and plasma steroid concentrations were determined in control periods 
and during both 17-ACP administration alone and with ACTH. Although 
urinary 17-OHS concentrations were again increased during administration 
of 17-ACP alone, neither plasma nor urinary 17-OHS response to ACTH was 
augmented. Average 17-KS exeretion increased 4 mg. more with 17-ACP and 
ACTH than with ACTH alone. 

The data for urinary and plasma 17-OHS responses to injected ACTH 
indicate that oral 17-ACP simultaneously given does not further enhance 
glucocorticoid formation. Further study is needed to explain the increased 
urinary 17-OHS concentration following 17-ACP ingestion alone and the 
greater increase in 17-KS exeretion from ACTH when oral 17-ACP is given. 


LO7. ATROPHY OF THE GASTRIC MUCOSA IN DOGS INDUCED BY 
A PREPARATION OF NORMAL HUMAN GASTRIC JUICE 


W. O. Smitru, M.D., Water JoeL, M.D., M. K. DuVaL, M.D., W. L. Honska, 
M.D., AND Stewart Wour, M.D. (ALL By Invitation ) 
OKLAHOMA Crry, OKLA. 


While confirming earlier work by Brunchseig and Code that intravenously 
administered preparations of normal human gastric content reduced volume 
and aeid secretion in canine Heidenhain pouches, it was noted that some of the 
animals became permanently achlorhydrie after repeated injections over a 
period of weeks. Autopsy studies on these animals revealed a pronounced 
atrophy of gastric mucosa, not only in the pouches, but also in the intact 
stomachs. 

A controlled study of this phenomenon has now been carried out. Gastric 
mucosa was obtained from 7 healthy mongrel dogs by open biopsy. Twice 
weekly, six dogs were then given, intravenously, approximately 1 mg. per 
kilogram of body weight of dialyzed, lyophilized, pooled normal human gastric 
juice redissolved in normal saline. One dog was not injected. Repeated gas 
tric biopsies were done at various intervals in all dogs. 

After as few as 7 injections, atrophy of gastric mucosa was readily ap 
parent. The changes consisted of thinning of the mucosa, disruption and 
disorganization of the glandular pattern, diminution in number of parietal 
cells, and inereased connective tissue. With further injections, the changes 
became more pronounced until the glandular portion of the gastrie mucosa 
had been virtually eliminated. The dogs were noted to be achlorhydric. No 
abnormality was noted in the biopsies from the control injected dog 


*- 


Blood counts are being followed in the animals. Anemia has not yet de- 
veloped. Injections have been discontinued in 3 animals to ascertain whether 
the changes are reversible. It is clear that an experimental method of indue 
ing atrophic gastritis in dogs has been devised. The biologie significance of 
the changes and the mechanism whereby they are brought about have not as 
yet been clarified. 
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108. OBSERVATIONS ON THE TREATMENT OF HEPATIC COMA 
I’REDERICK STEIGMANN, M.D., Fevzt Pamuxcu, M.D. (By 


Zessimos D. Yiorsas, M.D. (By INvitraTIoNn AND RoOsENDO GORDILLO, 
M.D. (By Inviration), Cuicaco, Inu. 


INVITATION 


Hepatic coma resulting from any one of several factors or a combination 
of them is, at present, still a very ominous state and for which, as yet, only 
little has been accomplished therapeutically. Hence, any new therapeutic 
agent that offers some possible hope in alleviating this state is readily ae 
cepted and tried. 

In this report, we wish to present our ¢linieal expe rience with 30 cases 
of hepatic coma—mostly in patients having Laennee’s cirrhosis—who were 
given large doses of steroids plus monosodium L-glutamate (100 ml. 
equivalent to 25 Gm. L-glutamie acid) or a mixture of 12.5 Gm 
11.25 Gm. of L-glutamie acid, as mono-L-arginine-L-glutamate. 


being 
L-arginine and 
These substances 
were given in addition to the usual therapeutic regimen consisting of balanced 
electrolytic fluids, vitamins, broad-spectrum antibiotics, laxatives, enemas, low 
protem foods (in precoma states and removal of any ammoniagenic substances. 

Of the 30 patients, 24 died, 3 recovered sufficiently to be discharged from 
the hospital, and 3 recovered but are still in the hospital after 414, dhe, and 
3 months, respectively. Among the 24 patients who died, 16 originally showed 
improvement, but then lapsed into coma and died 

The implications obtained from this study will 
to future therapeutic procedures 


ve discussed in relation 
109. A DEFECT IN THE PHAGOCYTOSIS ACCELERATING SYSTEM 
OF SOME HUMAN PLASMAS AS REVEALED BY THE 
BACTERICIDAL TEST FOR TYPE-SPECIFIC 
ANTIBODY TO GROUP A STREPTOCOCCI 


GENE H. STOLLERMAN, M.D., Cuicaco, IL. 


Group A streptococci are rapidly phagocytized and destroyed when they 
are grown in fresh human blood that contains antibody to M 
homologous serologic type. 


protein ol 
This observation is the basis of the bactericidal 
test for type-specific streptococcal antibody. Complement and other accessory 
normal plasma factors, as yet not clearly defined, are necessary to promote 
the rapid phagocytosis which is essential to demonstrate the bactericidal effect 
in this system. 

Two apparently healthy human beings were encountered, 
studied, whose bloods behaved atypically in that they failed consistently to 
produce strong bactericidal tests in the presence of anti-M antibody. The 
abnormality in these bloods was associated with the plasma rather than the 
blood phagocytes. Washed leukocytes from the two atypical bloods showed 
strong bactericidal activity when suspended in normal human plasmas. Con- 
versely, washed normal human leukocytes showed poor bactericidal activity 
when suspended in the plasmas of these atypical bloods. 


among 30 


Time curves of the rate of phagocytosis during the 3-hour period of the 
test revealed a characteristic abnormality of the atypical bloods. Whereas 
normal human bloods showed rapid onset of phagocytic activity within 30 to 
60 minutes, the atypical bloods showed a marked phagocytic lag during the 
first 1 to 2 hours. This lag could account for rapid extracellular proliferation 
of streptocoeci and, thus, an apparently poor bactericidal test. 
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Both atypical plasmas contained normal levels of whole complement and 
of all 4 complement fractions. Properdin was found to be an essential com 
ponent of the phagocytosis accelerating system of plasma in the bactericidal 
test. The atypical plasmas, however, showed normal properdin activity by 
various methods. Their abnormal behavior did not appear to be related, 
therefore, to the properdin complement system. 

The atypieal bloods deseribed apparently reflect defects in components 
of the phagocytosis aecelerating system of human plasma that have not been 
defined previously The bloods of both individuals have not changed in their 
behavior during repeated studies over periods of 1 and 2 years, respectively 


110. 6-AMINONICOTINAMIDE IN DISSEMINATED HUMAN CANCER 


S. G. Tayvor, IIL, M.D., S. Korman, M.D. (By Ixviration), H. H. Sky-Peck, 
Pu.D. (By Ixvrration), ANp C. Peruia, M.D. (By Ixviration), CHicaco, ILL. 


The effect of administration of 6-aminonicotinamide (6-AN), a synthetic 
antagonist of niacin, has been studied in 26 patients, 19 of whom had carci 
noma of the breast. 

Reactions to this drug in the order of frequency have been: anorexia, 
nausea and vomiting, malaise, cheilosis and horizontal fissures, stomatitis, 
eighth nerve deafness, headaches and mental depression, conjunctivitis and 
uveitis, and depressed thyroid funetion. All these effeets, with the exception 
of the eighth nerve injury, were reversible on withdrawal of the drug. The 
effect on thyroid function was noted only after the appearance of clinical 
myxedema in several patients. Euthyroidism could be produced by replace 
ment therapy even though 6-AN was continued. 

Tumor tissue obtained by biopsy from patients before and during 6-AN 
therapy revealed that the in vitro ineorporation of C™ formate into tissue 
slices was markedly inhibited. The addition of 6-AN to the incubation media 
also caused a depression of C™* uptake, except in tissues from patients showing 
tumor regression during 6-AN therapy. 

Since most of these studies were done in patients with far-advaneced dis 
ease, evaluation of tumor regression could not be measured clinically. How 
ever, clinical evidence of tumor regression has been documented in a few 
patients with less-advanced disseminated cancer of the breast demonstrated 


by deerease in size of the soft tissue lesions and reealeifieation of osteolytie 


les ions 


111. THE URICOSURIC EFFECT OF CERTAIN ORAL 
ANTICOAGULANT DRUGS 


Grorce R. THompson, M.D., Wrutaam M. MIKKELSEN, M.D.. anp 
Park W. Wiis, IIIT, M.D., ANN Arpor, Micu. 


(INTRODUCED BY Murret C. Meyers, M.D.) 


The anticoagulant drugs, ethyl biscoumacetate (Tromexan) and bishy 
droxycoumarin (Dieumarol) have recently been shown to have uricosuric 
properties. Salicylates have long been known to have both anticoagulant and 
uricosurie effects, 

The uricosurie action of single oral doses of 2 short-acting coumarin 
preparations (2,000 mg. ethyl biscoumacetate ; 20 mg. acenocoumarin) and of 
2 short-acting indandione preparations (300 mg. anisindione; 20 mg. phenyl 
indandione) was measured in 4 healthy male subjects on a constant diet and 
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was compared to the effect of a single oral dose of probenecid, 1,500 mg. 
Urine and serum urie acid levels were determined both by the method of Block 
and Geib and by the uricase method; the results with these two methods 
agreed within 0.1 mg. per cent in each instane: 

Kach drug, in the dose given, had a similar effect on the aspects ol blood 
coagulation measured (prothrombin, one- and two-stage methods. Factor VII, 
Kactor V, clotting time, and thromboplastin generation time and uniformly 


resulted in reduetion of the Quick one-stage prothrombin coneentration to be 
] 


tween 40 and 50 per cent. A rise in urate clearance of over 50 per cent with 
a tall of serum urie acid of over 25 per cent was considered evidence of a 


uricosurie effect. By these criteria ethyl biscoumacetate 342 and 50 per 


cent), probenecid (234 and 47 per cent), and phenylindandion S8 and 30 


» 

=) 
per cent were found to have a uricosurie action, while anisindione 22) and 
i per cent and acenocoumarin (34 and 3 per cent lacked this effeet in the 


doses employed 


112. THE EFFECT OF HIGH PERFUSION PRESSURES ON THE 
GRANULATION OF JUXTAGLOMERULAR CELLS IN 
AN ISOLATED KIDNEY 


Lours Topran, M.D.. Auice Tompountan, M.S. (By Inxvrrarion). AND 


JEANETTE JANECEK, B.S. (By INviration), MINNEAPOLIS, MINN 


Twenty-one isolated normal kidneys were perfused with oxygenated 
‘biochemically supported”’ blood at pressures ranging between 167 and 192 
mm. Hg. The degree of granulation of the renal juxtaglomerular cells (the 
juxtaglomerular index) dropped on the average from 44 to 26 during the 1 
to 4-hour perfusion at these high pressures Sixteen similar isolated normal 
kidneys were perfused at pressures ranging between 82 and 85 mm. Hg In 
these kidneys, the average Juxtaglomerular index was 43 at the start of 
the perfusion and still remained 43 at the end of the perfusion The differ 
enee between the two groups was highly significant (p < 10 Thus, high 
perfusion pressures produce marked degranulation of the juxtaglomerular 
cells in a short period of time, while perfusion at fairly normal pressures pro 
duees no change in juxtaglomerular granulation 

Supplementary experiments indicate that the degranulation of juxta 
glomerular cells at high perfusion pressures is not caused by an augmented 
seeretion of the adrenal, is not caused by the release of humoral substances 
into the renal vein, and is not related to the degree of hemolysis in the ex 
periment. 

These observations are compatible with the theory that the juxtaglomeru 
lar cells can act as baroreceptors, changing their rate of secretion as the level 
of arterial pressure changes. 


113. PANCREATIC EXOCRINE FUNCTION IN DIABETES MELLITUS 
AND CIRRHOSIS OF THE LIVER 


Joseru B. Vacca, M.D., Wicspert J. Henke, M.D., Sister M. LAuREEN Harris. 
S.S.M., AND WituiaAm A. Knicut, Jr., M.D., St. Louts, Mo. 


(INTRODUCED By Goronwy ©. Broun, Sr., M.D. 


Beeause of a high ineidence of structural abnormalities found in the 
exoerine panereas in patients with cirrhosis of the liver and diabetes mellitus, 
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this study was undertaken to determine the incidence of abnormalities of 
pancreatic exocrine function in patients with these diseases. Nineteen patients 
with diabetes mellitus (who had nothing clinically to suggest pancreatic acinar 
disease) and 13 patients with cirrhosis of the liver were studied as of this 
date by means of a ‘‘ pancreatic profile’’; these results are compared to those 
found in 22 patients known to have earcinoma of the panereas or chronic 
pancreatitis. 

This pancreatic profile consisted of at least 3 determinations of serum 
diastase, 3 determinations of 24-hour urinary diastase excretion, serum diastase 
response to secretin, and duodenal drainage studies after secretin. Duodenal 
contents were analyzed for volume, maximum concentration of bicarbonate, 
total amount of bicarbonate, amount of diastase, and concentration of trypsin. 
Normal values were calculated for each of these as the mean + 2 S.D. 

The percentage of diabetic patients with abnormalities were as follows: 
serum diastase, 53; urine diastase, 56; serum response, 42; duodenal volume, 
16; maximum bicarbonate concentration, 5; total bicarbonate, 16; amount of 
diastase, 5; trypsin, 31. 

The percentage of abnormalities in the cirrhotics were: serum diastase, 
73; urine diastase, 50; serum response, 55; duodenal volume, 36; maximum 
bicarbonate concentration, 0; total bicarbonate, 18; amount of diastase, 0; 
trypsin, 27. 

In 22 patients with proved chronic pancreatitis or carcinoma of the pan 
creas the percentage of abnormalities were: serum diastase, 68; urine diastase, 
59; serum response, 50; duodenal volume, 36; maximum bicarbonate concen 
tration, 55; total bicarbonate, 64; amount of diastase, 14; trypsin, 14. 


While the exact significance of the data may be controversial, it is sug- 
gested from these studies that a high incidence of abnormalities of pancreatic 


acinar function occurs in diabetes mellitus and cirrhosis. 


li4. EFFECTS OF EXCHANGE OF BLOOD BETWEEN NEPHROTIC 
AND NORMAL RATS: EVIDENCE AGAINST DYSPROTEINEMIA 
AS A CAUSE OF PROTEINURIA 


KHALtin G. Wakr, M.D., AND BERNARD F. McKenzir, M.S. (By Invitation 
RocHESTER, MINN. 


The concept that there is a change in plasma proteins (dysproteinemia) 
in proteinuria is the basis for one of the major explanations for loss of proteins 
into the urine. In a recent study we have attempted to assess the validity of 
this concept by producing experimental nephrosis in rats and then exchanging 
the blood between normal and nephrotic rats at the peak of nephrosis in the 
latter. Also, the proteins from the urine of the nephrotie rats were extracted 
and were given in Ringer’s solution intravenously to another group of normal 
rats. In the normal and the nephrotic rats, the pattern and quantity of 
urinary and plasma proteins were determined electrophoretically in the con- 
trol period and at frequent intervals before and after performance of the 
exchange transfusion of blood or the intravenous administration of the ex- 
tracted urinary proteins. Nephrosis was produced in the rats by injection into 
the tail vein of serum from rabbits sensitized to rat kidney. The urine was 
collected continuously, subsequent to cystotomy, by use of a polyethylene 
tube with mushroom tip as an indwelling catheter in the bladder. The rats 
were kept in individual cages and could be maintained in excellent condition 
throughout the study period of at least 1 week after the exchange transfusion. 
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In spite of the fact that the exchange transfusion was made at the peak 
of proteinuria and hypoproteinemia, the nephrotic rats receiving the normal 
blood from their litter mates continued to lose large amounts of plasma proteins 
into the urine, while the normal rats receiving nephrotic blood from their 
nephrotie litter mates did not show any evidence of increased loss of plasma 


protein into the urine. Furthermore, the normal rats that received intraven 
ously in Ringer’s solution the proteins extracted from the urine of their 
nephrotie litter mates did not show any increase in proteinuria The repeated 
findings that neither blood from nephrotic rats nor protein extracted from the 
urine of nephrotie rats caused any additional loss of protein into the urine of 
normal rats are considered convincing evidence against the hypothesis that a 
change in plasma proteins is the cause of proteinuria 


115. DEMONSTRATION OF HEPATIC MAXIMUM REMOVAL 
CAPACITY (L,z) FOR GALACTOSE IN MAN 


SHELDON S. WaLpsTern, M.D., LAURENCE A. GREENBURG, B.A. (By INvirATION 
ALFRED D. Biaas, Jr., M.D. (By Inxviration), aNp Lester Corn, M.D. 
(By Invitation), CHicaco, In 


If the liver has a maximum capacity to remove a substance from the blood 
which eannot be exceeded regardless of load, but which results in 100 per cent 
removal when the load is below maximum, it should be possible to estimate 
both the maximum removal eapacity (L,,) and the hepatie blood flow (HBF 
from analysis of the peripheral disappearance curve of the substance after 
single intravenous injection, without resort to hepatie vein catheterization 

Am. J. Digestive Dis. 3: 137, 1958). The present study demonstrates that the 
liver has such a maximum removal eapacity for galactose. 

In each of 12 subjeets without liver disease, two consecutive intravenous 
constant infusions of galactose, at different rates were delivered by a motor 
driven syringe until peripheral coneentrations (P) during each infusion at 
tained equilibrium (P,,). The removal rate of galactose (R) could then be 
ealeulated as: known infusion rate (I) minus urine exeretion rate (U) (the 
equilibrium minimizing error due to mixing, diffusion, and size of volume of 
distribution). It was found that R is proportionate to I until R = 500 mg. 
per min. (when P,, = 50 mg. per cent). Thereafter, increased I results only 
in higher values for P.. and U, without effecting further increase in R. 

Constant renal clearance for galactose was demonstrated by proportionat« 
U and P,.q values at almost all levels. By hepatic vein catheterization in other 
subjects it was shown that when P is less than 50 mg. per cent, hepatie extrac 
tion of galactose is complete; when P is greater than 50 mg. per cent extraction 
is incomplete. 

A small amount of extrahepatic, extraurinary removal of galactose can be 
deduced from consideration of P.q versus calculated hepatie blood flow (ealeu- 
lated by the method of Tygstrup and Winkler, 1958) for each pair of infusions 
in each individual. Nevertheless, since R is due in such large part to hepatie 
removal, the demonstration of a maximum for R demonstrates a hepatie re 
moval maximum (L,) for galactose. Therefore, galactose appears to fit the 
major requirements for a test substance for the single injection, peripheral 
disappearance method for estimating L,, and HBF. 
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116. THE VECTORCARDIOGRAPHIC QRSsE LOOP FINDINGS IN 
CHRONIC COR PULMONALE 


Tuomas J. Wausu, M.D., GonzaLo T. Roman, Jr., M.D., Anp 
Epwarp Masstr, M.D., Sr. Louts, Mo. 


Vectorcardiograms were recorded with Grishman’s cube lead system from 
#2 patients with pulmonary emphysema. Four distinctive QRSsE loop pat 
terns were observed in the study series, the salient features of which were as 
follows 


Type A Pattern.—A prominent terminal deflection of the loop to the right, 
posteriorly and superiorly, never exceeding the earlier leftward extent of the 


loop 
I 


Type B Pattern.—A large terminal deflection of the loop, the posterior ex 
tent of which exceeded the slightly rightward, earlier leftward, and superior or 
inferior components of the loop. 


Type C Pattern.—A large rightward, posterior, and usually superior termi 
nal deflection of the loop, clockwise inseribed in the horizontal projection, whose 
rightward extent exceeded the earlier leftward extent of the loop. 


TABI 


RIGHT 

VENTRICULAR 
HYPERTROPHY 

No group : : 

Clinical chronic cor 

pulmonale 

Cardiac X Ray Findinas 

Normal 

RVE 


Chronie cor pulmonale 

ECG Findings 

Normal 

sAQRS: posterior, 
inferior, and medial 

sAQRS: right, posterior, 
and superior 

RVE 

futopsied Cases (all 
vith anatomie RVH 


RVH Pattern.—The same as deseribed by Grishman and associates and by 
other observers. In Table I the QRSsE loop patterns are related to other 
clinical findings in the patients in the study series. Two autopsied cases in 
the Type © group with anatomie right ventricular hypertrophy had normal 
hearts on roentgenographie study as did one of the autopsied patients in the 
Type B group. 


The authors believe that the Types B and C QRSsE loop patterns in 
chronie cor pulmonale reflect pulmonary outflow tract hypertrophy. The 
transition of these loop patterns into loops typical of RVH has been observed 
in serial veetoreardiograms and less frequently in single vectoreardiograms 
during the respiratory cycle. The significance of these observations with 
reference to the genesis of the Types B and C QRSsE loop patterns will be 
demonstrated. 
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117. THE VECTORCARDIOGRAPHIC QRSsE LOOP FINDINGS 
IN INFEROPOSTERIOR MYOCARDIAL INFARCTION 
THomas J. Wausu, M.D... AND GonzaLo T. Roman, Jr., ] 4 Louris, Mo 
INTRODUCED BY JouHN R. Suiru, M.D 


; | 


Vectoreardiograms were obtained with Grishman’s cube system ot elee 


trode placement on 50 patients with clinically established or autopsy proved 


inferoposterior myocardial infaretion. The study series was made up of 20 


cases of diaphragmatic infarction, 18 of posterolateral infaretion, 9 of dia 
phragmatic-posterolateral infarction, and 8 cases of strictly posterior infare 
tion 

The normal QRSsE loop is characterized by the following features | 
Maximal mean instantaneous vector—left I and slightly posterior 
2) Mean 0.02 see. instantaneous vector ft of +100 degrees in the 
horizontal plane, and inferior to —-40 degrees in the right sagittal and frontal 
planes. (3) Direction of inseription—counterclockwise in the horizontal plane, 
clockwise in the right sagittal plane, and 

Strictly posterior infarction, unlike 
vectoreardiographically only by changes in the configuration and direction ot 


variable in the frontal plan 
the other types eould he recognized 


inscription of the QRSsE loop. The characteristics of the loop were as follows 

1) Anterior displacement of the long axis and afferent limb of the QRSsE 
loo] (2) Total or partial reversal in the direction of inseription of the 
horizontal and/or right sagittal loops >) A terminal deflection of the QRSsE 
loop to the right and ante riorly or poste riorly 


gnostic of the 


A brief résumé of the vectoreardiographie findings di: 


other types of inferoposterior infarction is presented in Table I 


TAPHRAGMATI( 
QRSSE LOOP FNDINGS INFARCTION 
Displacement of ef Supe riorly 
ferent limb of loop 
Orientation of mean Right sagittal 
0.02 see. veetor and frontal 
superior to 
10 
Direction of ght sagittal: 
inseription eounterclock 
wise 
Frontal: clock 


wise 


The mechanisms which have been postulated for the abnormalities of the 
QRSsE loop of the veetoreardiogram in inferoposterior infaretion will be eon 
sidered. In addition, certain advantages offered by the vectoreardiogram in 
establishing the diagnosis of inferoposterior infaretion will be presented 


118. PERMANENT GRANULOCYTOSIS IN MICE 
DUE TO CORTISONE 
Davin R. Wetr, M.D., ANd Vivian M. Brenner, B.A. (By INviration 
CLEVELAND, OHIO 
In the absence of bacterial infection or necrosis, temporary granulocytosis 
with or without lymphopenia occurs in mammals under a variety of cireum 
stances, including treatment with hormones, vitamin deficiency states, stress, 
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and injection of nonspecific substances. Permanent and irreversible granu- 
locytosis has heretofore been produced by only two agents—benzene and 
x-irradiation. The ineidence of myeloid leukemia is increased by chronic 
benzene poisoning and by long-term or very heavy exposure to x-irradiation. 

In mice, short-term cortisone treatment produces marked granulocytosis 
and myeloid metaplasia as well as lymphopenia. This led us to test the effect 
of intermittent long-term cortisone therapy on mice, hoping that permanent 
and irreversible changes might oceur. White mice of a nonleukemie strain 
were given daily injections of 0.5 mg. of cortisone for 134 days in 14 periods 
of 6 to 15 days’ duration, averaging 9.6 days, with rest periods between treat 
ments averaging 21.5 days. The total time of intermittent treatment was 59 
weeks. Control animals were maintained on the same injection schedule but 
were given the suspending vehicle for the cortisone. 

During each treatment period in the early stages of the experiment the 
expected granulocytosis and lymphopenia occurred when cortisone was given 
with reversion to normal on discontinuing the drug. By the fifty-ninth week, 
when treatment was discontinued, the granulocytosis had become permanent 
in the experimental animals and persisted for the lifetime of the survivors. As 
compared to the controls, the granulocytosis was particularly marked between 
the seventy-third and ninety-third weeks. After the treatment period the 
lymphocyte counts returned to normal. 

Two mice which survived 55 and 57 weeks under a similar experimental 
regimen showed histologie findings which were entirely comparable to human 
myeloid leukemia. This did not occur in the control animals and has not 
previously been found in our colony. 

The mode of action of cortisone in producing a permanent change in the 
basic mechanisms which control the production of granulocytes or their release 
from the bone marrow is unknown. The metabolic change may be related to 
inhibition of vitamin B, activity. 


119. RESINS FOR PREVENTION OF HYPERKALEMIA: AN 
ADVANCE IN THE TREATMENT OF ACUTE 
RENAL FATLURE 


Joun M. Wewuer, M.D., ANp JAmeEs M. Prerce, Jr., M.D. (By Invitation 
ANN Arbor, MICH. 


Hyperkalemia occurring during the course of acute renal failure has been 
a major indication in the past for performing hemodialysis. The efficacy of the 
sodium eyele carboxylic acid type resin in lowering the serum potassium level 
has to a large degree obviated the necessity for removing potassium by lavage 
or dialysis. During the past two years, 14 patients with acute renal insuffi- 
ciency due to various causes have been given this resin to control a rising 
serum potassium level. In only 3 of these patients did hyperkalemia become 
a significant feature of their disease. Reasons for failure of the resin to con- 
trol the serum potassium level appeared to be: insufficient time for its action, 
inadequate dosage in the face of massive release of intracellular potassium, 
and inability of the patient to take or retain sufficient amounts of the resin. 
In the treatment of this condition an adequate dosage must be given early. 
Other effeets of the resin have been: a partial correction of the metabolic 
acidosis occurring in the majority of cases, a moderate increase in the serum 
sodium level, a tendency to develop hypokalemia following diuresis or pro- 
longation of resin therapy, and, very rarely, difficulty with rectal impaction. 
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The alleviation of the metabolie acidosis by the sodium cycle resin is in marked 
contrast to the accentuation of acidosis by ammonium or hydrogen eyele resins. 
Studies on normal fasting volunteers show that a single oral dose of 20 Gm 
of the sodium cycle carboxylic acid resin lowers the plasma potassium concen 
tration about 0.5 mEq. per liter in 4 hours. Some deerease in plasma caleium 
also occurs. There is a considerable elevation of the plasma pH at 4 hours 
The greater effectiveness of oral resin, as compared to its rectal administration, 
may be in part the result of the intracellular shift of potassium secondary to 
the alkalosis resulting from the removal of hydrogen ions from the 
Juree, 


vast! ic 


120. MYOCARDIAL PROPERTIES IN EXPERIMENTAL CARDIAC 
ENLARGEMENT AND HYPERTROPHY 


Wittiam V. Wuiresorn, M.D., J. P. Henry, M.D. (By INviratrion 
ANDERSON, M.D. (By INviration), anp T. M. Kine, M.S 
(By INviration). Cuicaco. Tu 


Information coneerning effects of cardiae enlargement on fundamental 
properties of myocardium is not availabl In the eourse of studies of such 
properties under a variety of experimental conditions we have collected data 
allowing comparison of in vitro electrical and mechanical properties of left 
ventricular columnae carneae of the albino rat following eardiae enlargement 
induced by (1) exercise, (2) renal hypertension, and (3) hyperthyroidism. 
Growing rats exercised for 8 weeks showed an increase in heart-body weight 
ratio of 16 per cent. True histologic hypertrophy was not apparent. Excit 
ability to square wave stimuli was increased in exercised myocardium, and 
maximum tension produetion per milligram of muscle was greater than normal 
by about 20 per cent. Rats with renal hypertension of 6 months’ duration and 
those made hyperthyroid by thyroxine injection or thyroid feeding for 3 
weeks showed a cardiae enlargement of approximately 30 per cent. Significant 
enlargement of fiber diameter was present. Refractory periods, excitability, 
and passive length-tension relationships were not abnormal in these groups. 
Maximum active tension production per milligram of musele was not signifi- 
eantly modified in hypertensive hypertrophy but hyperthyroid myoeardium 
showed a decrease of 25 per cent from normal. Nitrogen and water content 
were unchanged in all groups. These results indicate significant differences 


in functional significance of cardiac enlargements of varying etiology and 
suggest a spectrum of changes extending from the ‘‘work’’ hypertrophy otf 
exercise through the metabolically defective hypertrophy ot hyperthy roidism. 


121. CHLORPROPAMIDE IN THE MANAGEMENT OF 
DIABETES MELLITUS 
KreD W. Wurenousrt, M.D., Derrorr, Micu, 
(INrRopUCED By Raymonp W. Monro, M.D 
Chlorpropamide (N-propyl-N’-p-chlorobenzenesulfonylurea) has a signifi 
cant hypoglycemic effect in man. Recent experience with its use in the 
management of diabetes mellitus is the basis of this report. 
Chlorpropamide has been used in 16 patients with diabetes mellitus. All 


of these patients have been followed from 1 to 6 months. This group includes 
10 patients previously regulated on insulin in a daily dosage range of 12 to 70 
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units. Six other patients required 1.0 to 3.0 Gm, of tolbutamide daily. Four 
teen of these 16 patients have been successfully controlled with chlorpropa 
mide alone. Two patients previously well controlled on insulin were 
unsuccessfully regulated with chlorpropamide alone. Both patients required 
reinstitution of insulin because of progressive ketosis. 

Chlorpropamide is initiated in dosages of 250 to 500 mg. daily, while the 
final maintenance dosage is dependent upon subsequent blood sugar levels 
Nine of the 14 patients are currently maintained on 250 mg. daily; 3 patients 
require 500 mg., and 2 patients require 750 and 1,000 mg. daily, respectively, 
for good eontrol. (iood eontrol of diabetes ineludes aglycosuria, fasting 
normoglycemia, and postprandial blood sugars under 150 mg. per cent. <A 
subjective sense of well-being must also be maintained. 

Toxicity has been minimal. One patient noted nausea and epigastric burn 
ing while on 500 mg. per day. A decrease in daily dosage to 250 mg. alleviated 
these symptoms. Another patient developed significantly positive liver floe 
culation tests without clinical manifestations of liver disease. Chlorpropamide 
was stopped in this patient and progress liver tests were normal. Careful 
renal, hepatic, and hematologic examinations in the remaining patients have 
diselosed no abnormality. No dermatologic complications have occurred. 

rom our brief experience, chlorpropamide appears to be a hypoglycemic 
agent that justifies further clinical investigation. Like tolbutamide, its ap 
plication probably will be limited to the adult-type diabetic. Our two elinical 
failures have been in the juvenile-type diabetie patient. Further clinical ex 
perience will establish this point. 


122. THE EFFECT OF TOLBUTAMIDE ON GLUCOSE 
NITROGEN METABOLISM IN THE TOTALLY 
DEPANCREATIZED DOG 


Henry L. WitpsperGer, M.D. (By Invrration), AND Henry T. Rickerrs, M.D., 
Cruicaago, IL. 


Contrary to the view that the presence of pancreatic beta cells is neces 
sary to the action of tolbutamide is the finding previously reported by us 
(Ann. New York Aead. Se. 71:170, 1957) of a reduction by tolbutamide of 
blood and urinary glucose in tota!ly depanecreatized dogs. These animals 
received small suboptimal amounts of insulin necessary to maintain life. The 
present experiments were undertaken to determine whether the lowering of 
blood and urinary glucose is attributable to potentiation of injected insulin. 

Mongrel dogs were completely depancreatized, kept in metabolism cages, 
and maintained throughout the following procedures on a constant diet and 
two small doses of crystalline insulin daily. Observations were earried out 
during alternating control and experimental periods, each of 2 weeks’ dura 
tion. Addition of 0.25 Gm. of tolbutamide twice daily by mouth resulted in 


a significant decrease of blood sugar and urinary glucose as described previ- 
ously, but nitrogen excretion was not affected. Addition of 2 to 4 units of 
protamine zine insulin instead of tolbutamide produced a diminution of blood 
and urinary glucose comparable to that given by tolbutamide and a distinet 
fall in nitrogen excretion. 


Since under these conditions tolbutamide does not cause nitrogen reten 
tion whereas extra insulin does, it is concluded that the oral drug does not 





PROCEEDINGS OF THE THIRTY-FIRST ANNUAL MEETING 959 


act by potentiating the maintenance doses of injected insulin. It seems likely 
that the primary action of tolbutamide takes place in the liver, the functional 
integrity of which requires a certain minimum of insulin 


123. A STUDY OF THE NUCLEIC ACID COMPOSITION OF THE 
BONE MARROW OF PATIENTS WITH PERNICIOUS ANEMIA 


Joun J. Witt, M.D. (By Ixviration), HELEN S. GLAzeR, PH.D. (By 


INVITATION), AND Ricuarp W. Vivrer, M.D., CINCINNATI, OHIO 


Studies of the nueleie acid COMPOSItlon Of bone marrow cells of patients 
with megaloblastic anemias have indicated that the concentrations of ribose 
nucleic acid (RNA) and uracil are high compared with desoxyribose nucleic 
acid (DNA) and thymine After treatment with vitamin B,. or folie aeid, 
normal relationships are restored. To substantiate these relative changes in 
nucleic acid composition of bone marrow of patients with megaloblastie 
anemias, we have determined the absolute amounts of the nucleic acids and 
their purine and pyrimidine bases per nucleated bone marrow cell 

Twenty one patients with pernicious anemia have been studied Total 
nucleated cell counts were made on buffy coat suspensions of bone marrow 
aspirates RNA and DNA were measured in thes buffy coat suspe nsions by 
the orcinol and diphenylamine reactions. Uracil, thymine, eytosine, adenine, 
and guanine were determined by a paper chromatographic procedure adapted 
to bone marrow analysis. In 7 patients, these determinations were repeated 
on marrow specimens obtained after treatment with vitamin B The bone 
marrow from 11 normal subjects served as controls 

The following results have been obtained | In pt rnicious anemia in 
relapse the cellular content of RNA is increased, while that of DNA is altered 
insignificantly. The average bone marrow cell contains 0.5 x 10° mg. of RNA 
and 0.6 « 10° mg. of DNA as compared with 0.2 x 10°° mg. and 0.6 x 10-5 mg., 
respectively, in the average bone marrow cell of normal individuals. (2) The 
purine and pyrimidine bases are increased also Thymine is altered the least 
Average values for thymine, uracil, cytosine, adenine, and guanine expressed 
in micromoles per bone marrow cell are 0.6 10-8, 0.15 10-*, 0.6 10°, 0.8 

10°, and 0.7 10°°, respectively, as compared with 0.4 10°, 0.06 10° 


0.4 10°, 0.5 10°, and 0.4 10-8, respectively, in the average bone marrow 


cell of normal subjects. (3) The magnitude of the biochemical alterations 
correlates with the degree of megaloblastosis of the bone marrow eells. } 
Vitamin B,, therapy decreases the cellular content of total nucleie acids and 
their purine and pyrimidine constituents primarily because of a decrease in 
RNA and uracil content. 

These results provide qualitative and quantitative data of the effect of 
vitamin B,. upon nueleie acid composition in human beings 


124. APLASTIC ANEMIA 


A Review or THIRTY-THREE PATIENTS 


SLOAN J. Wintson, M.D., Winuiam E. Larsen, M.D. (By Inviration), Anp 
Joun S. Trompoip, M.D. (By Invitation), Kansas Crry, Kan, 


Aplastic anemia has been observed in 33 patients during the past 12 
years. Only those patients were ineluded in the study in whom there was 
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no diagnostic confusion with other blood dyserasias. The causes of the severe 
marrow depression were most difficult to establish, being possibly determined 
in 18 subjects and ineluded benzine, sulfonamides, chloramphenicol, aniline 
dyes, and the halogenated hydrocarbons. The sex incidence was 15 females 
and 18 males. The age incidence ranged from 5 to 79 years. 

Therapeutic measures could be divided into 3 types: (1) massive folie 
acid therapy in the period of 1946 to 1950; (2) ACTH and corticosteroids, 
vitamin B,., and folie acid from 1950 to 1958; and (3) splenectomy. Only one 
of 8 patients recovered using massive folie acid therapy. When ACTH and 
corticosteroids were used, 5 of 25 patients recovered, one of whom also had 
a splenectomy. Splenectomy was done in 3 other selected cases in addition 
to using ACTH, corticosteroids, vitamin B,., and folie acid, but none reeoy 
ered. Bone marrow observations with an interpretation of early attempts 
of the formed elements to regenerate gave a false optimistic impression as to 
the ultimate fatal outcome. In those patients who recovered, the bone mar 
row would at times have an extreme degree of hypoplasia even though the 
peripheral blood-formed elements would be adequate. The platelets were the 
last-formed element to regenerate. The most frequent cause of death was 
hemorrhage. 

It would seem that the best results have been obtained with ACTH and 
corticosteroids in combination with other supportive measures. The indi 
cations and contraindications for splenectomy are not entirely clear. Aplastic 
anemia is still a dire disease, and modern therapy is still woefully inadequate. 


125. INTRACELLULAR COMPOSITION AND RENAL RESPONSE 
DURING INDUCED EXTRACELLULAR OSMOL DEPLETION 


SAMUEL ZALTSMAN, M.D. (By Inviration), EvizaspetH Lorrz, M.D. (By 
INVITATION), AND JACK Metcorr, M.D., Cuicago, IL. 


The apparent renal failure and lack of cellular response accompanying 
acute severe hypotonicity were studied in 10 dogs depleted of sodium and 
water by in vivo dialysis. Analyses of muscle biopsies were compared with 
measurements of discrete renal functions during the 6- to 8-hour study periods 
while body water was slightly depleted and extracellular osmolality was re 
duced from 300-310 to 260-270 mOsm. per liter. 


Acute hypotonicity was characterized by marked reduction of renal 
blood flow (Cpay) and glomerular filtration (C;x). The filtration fraction was 
not changed significantly. Relative renal ischemia could not be prevented 
by elevation of systemie blood pressure or volume. Cy.,o often represented 
more than 10 per cent of glomerular filtrate at the small urine volumes and 
Cosm observed. Virtually complete reabsorptions of sodium and chloride were 
noted. 

Muscle cell composition seemed unaffected by marked extracellular hypo- 
tonicity. This could not be attributed to the renal response. Assuming an 
extracellular position for chloride, either osmotic inequality was tolerated by 
the cell or dissociation of some intracellular constituent was changed, since 
contents (mM. per 100 Gm. DFFS) of K, Mg, and P were unaltered. Alterna- 
tively, assuming isosmolality of cell fluid accomplished by intracellular ae- 
cumulation of water, subsequent calculations indicated that the intracellular 
coneentrations of Na and Cl inereased, while those of K, Mg, and P decreased. 

Interpretations of the renal response are compatible with a modified 
hypothesis of counter-current flow in the medullary system and contingently 
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cle creast d COnes ntrations oft energy link« dl intracellular ‘ and Me with S¢ econd- 
ary alteration of membrane permeability to Cl and Na—perhaps in the final 
concentrating segment of the tubule. Reduced solute filtration, slow transit 
time, diminished medullary blood flow, and trapping of Na and Cl in the 
medullary interstices would enhance reabsorption of water from the collect 
ing duets and account for the small volume of dilute urine or virtual anuria 
which occasionally represents maximal renal defense in acute iatrogenic 
hypotonicity. Extrarenal defense of cell integrity must be temporarily 
achieved by intracellular accumulation of water, reduced 
energy-related ion substrates, intracellular accumulation of 
membrane perme ability for chloride. 


concentrations of 
Na, and increased 


126. THE NATURE OF BLOCKING ANTIBODIES IN HUMAN 


BRUCELLOSIS 


Horace H, ZINNEMAN, M.D. (By Invitation), Harry GLeENcHUR, M.D. (By 


INVITATION), AND WENDELL H. Hau, M.D., Pu.D., MINNEAPOLIS, MINN. 
The presence of a prozone phenome non of 


no agglutination in low serum 
dilutions has been noted in the a ! 


eglutination test for brucellosis. It is absent 
in the serum of patients with acute infections and appears in the subacute 
and chronic stage of the disease. Addition of prozone sera to agglutinating 
sera blocks or inhibits agglutination of brucella. In some eases this blocking 
titer may become high enough to blot out 


all agglutination and result in a 
negative agglutination test 


It is the purpose of this study to investigate the 


nature of these blocking antibodies. 


The sera of 5 patients with known brucellosis were separated by starch 
block electrophoresis. The serum fractions were studied for their brueella 
antibody activity. The whole serum of 4 patients with chronic brucellosis 
contained agglutinating antibodies as well as blocking activity. Agglutinat 
ing antibodies were demonstrated in the beta and gamma globulin fractions, 
whereas the blocking activity was confined to the beta globulins. The fifth 
patient had had a reeent infection with Br. swis. His serum showed an ex 
tremely high agglutinin titer but no blocking activity. Electrophoretic frac 
tionation of the serum, however, revealed the presence of blocking activity in 
the beta globulins. It had been hidden in the whole serum by the tremendous 
agglutinating activity of other fractions 

Blocking activity against brucella agglutinins was not found in the serum 
fractions of normal persons or of patients with unrelated chronie infections, 
such as tuberculosis. Combination of agglutinating fractions resulted in a 
glutination titers corresponding to the algebraic sum of th 
ployed. Combination of blocking fractions also resulted 
blocking activity. 


fractions em 
in an addition of 
The combination of blocking and agglutinating fractions 
decreased the activity of the agglutinating fractions. 

Heating to 56° C. for 30 minutes or suspt nsion in 10 per cent NaCl solu- 
tion did not materially change the blocking activity of the beta fractions. 
Extraction with ether also failed to alter the blocking activity of beta globulin 
fractions. Ineubation with phenol-killed Br. melitensis, however, completely 
absorbed the blocking activity of beta globulin fractions. Absorption with 
Salmonella typhi resulted in slight or no attenuation of the blocking activity. 

The prozone phenomenon in the agglutination test for brucellosis is due to 
specific blocking antibodies. They are found in the beta globulins, whereas 
agglutinating antibodies are encountered in both beta and gamma globulins. 
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127. VARIATIONS IN A PLASMA ENZYME ACTIVITY WITH SPECIAL 
REFERENCE TO PATIENTS WITH THROMBOEMBOLIC 
TENDENCIES 


Puyuuis M. Arscorr, M.A., J. L. Kopren, Pu.D., Aanp Joun H. OLwin, M.D., 
CHreaco, IL. 


(INrRopUCED By C. Bruce TAYLorR) 


Fresh human plasma has been found eapable of splitting tosyl-arginine 
methyl ester (TAMe), a known substrate for thrombin, plasmin, trypsin, 
plasminogen activator, and the first component of complement. The level of 
this activity was significantly above normal in those patients having histories 
of past thromboembolie complications. It was high also within the first 2 days 
immediately following a thrombotic episode, but dropped to normal levels 
within the subsequent 2 weeks. High levels of activity shown by patients with 
long-term histories of thrombotic episodes were always reduced to normal by 
therapy with prothrombin-depressant anticoagulant drugs. The time required 
to bring about this change, however, was considerably longer than that neces 
sary to reduce plasma prothrombin to therapeutie control levels. It should 
be emphasized that high levels of avi:vity were also encountered in 2 other 
groups of patients which will not be diseussed here, namely, pregnant women 
and allergie subjects. 


In all cases studied the arginine esterase activity was completely inhibited 
by soybean trypsin inhibitor. It is not known at this time whether the activity 
measured is due to one or more plasma enzymes; neither is it known whether 
differences in enzyme activities are caused by differences in enzyme concentra 
tion, differences in inhibitor concentration, or both. Experimental data as well 


as theoretical considerations have led to the tentative conclusion that the 
activity measured is not due to the presence in plasma of free trypsin, plasmin, 
or thrombin. As regards a possible involvement of the first component of 
complement and plasminogen activator, or possibly an unknown factor, in 
sufficient information has been obtained to support a conelusion. It is hoped 
that work currently in progress may lead to a more precise identification of 
the enzyme or enzymes being measured, as well as to a better understanding 
of the relationship between them and various disease states. 


We regret that Abstract 127 was inadvertently omitted 


from the original printed 
of the Proceedings 





now 


prothrombin time 


1 IN PREPARING THE THROMBOPLASTIN . , 
EXTRACT teaching film 


available 


Warner-Chilcott, pioneer since 1942 in 
blood clotting research, now makes 
available this film strip as an aid in your 
teaching program. Today’s Simplastin, 
a real help in elimination of the pitfalls 
in the extraction of thromboplastin 
reagents, is a result of Warner-Chilcott’s 


constant effort toward improvement. 


Simplastin is multi-controlled to give 
assured, accurate, reproducible results, 
especially in the therapeutic range where 
the clotting factors are greatly decreased. 
Triplicate-vial comparison, on a single 
Without obligation on my part, please patient’s plasma over 30 seconds, proves 
send me three vials of Simplastin Simplastin’s superior reliability over any 
sacther scion tyecates ee rmienaaiene other thromboplastin material available. 
Name 

Simplastin is available from leading 
Laboratory laboratory supply distributors in boxes 

of ten 6-determination or ten 
Address 

20-determination vials. 


City State 


Please furnish name of nearest 
distributor 


Please furnish more information 
on the film strip 


Simplastin* 


accuracy 


working time 


L dheratery Nyyphy Lhenson 
WARNER -CHILCOTT 


Ofek Heme we 
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27. VARIATIONS IN A PLASMA ENZYME ACTIVITY WITH SPECIAL 
REFERENCE TO PATIENTS WITH THROMBOEMBOLIC 
TENDENCIES 


Puytuis M. Arscorr, M.A., J. L. Kopret, Pu.D., AaNnp Joun H. OLwin, M.D., 
CHreaco, TL. 


INTRODUCED By C, Bruce TAYLOR) 


Fresh human plasma has been found eapable of splitting tosyl-arginine 
methyl ester (TAMe), a known substrate for thrombin, plasmin, trypsin, 
plasminogen activator, and the first component of complement. The level of 
this activity was significantly above normal in those patients having histories 
of past thromboembolic complications. It was high also within the first 2 days 
immediately following a thrombotie episode, but dropped to normal levels 
within the subsequent 2 weeks. High levels of activity shown by patients with 
long-term histories of thrombotic episodes were always reduced to normal by 
therapy with prothrombin-depressant anticoagulant drugs. The time required 
to bring about this change, however, was considerably longer than that neces 
sary to reduce plasma prothrombin to therapeutic control levels. It should 
he emphasized that high levels of activity were also encountered in 2 other 
groups of patients which will not be discussed here, namely, pregnant women 
and allergie subjects. 


In all cases studied the arginine esterase activity was completely inhibited 
by soybean trypsin inhibitor. It is not known at this time whether the activity 
measured is due to one or more plasma enzymes; neither is it known whether 
differences in enzyme activities are caused by differences in enzyme concentra 
tion, differences in inhibitor concentration, or both. Experimental data as well 


as theoretical considerations have led to the tentative conclusion that the 
activity measured is not due to the presence in plasma of free trypsin, plasmin, 
or thrombin. As regards a possible involvement of the first component of 
complement and plasminogen activator, or possibly an unknown factor, in 
sufficient information has been obtained to support a conelusion. It is hoped 
that work currently in progress may lead to a more precise identification of 
the enzyme or enzymes being measured, as well as to a better understanding 
of the relationship between them and various disease states. 


regret that Abstract 127 was inadvertently omitted from the original printed 


the Proceedings. 
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The Solution to Your 
Dermatologic Problems! 


DISEASES 


of the SKIN 


by 


RICHARD L. SUTTON, JR. 
AM., MD., F.B.8.(Edin.) 


llth Edition. 


1479 pages, 1972 illustrations. 


Price, $29.50 


Here is assembled in one monumen- 
tal volume all the technical informa- 
tion necessary for understanding and 
management of dermatologic condi- 
tions. The various skin conditions 
discussed are emphasized in propor- 
tion to their incidence. In each situa- 
tion you are given the correct diag- 
nosis—then the treatment best suited 
to the condition is fully explained. 


It is comprehensive, yet condensed. 
The illustrations (1479 of them) are 
an atlas wherein all ordinary and 
many extraordinary dermatoses may 
be identified. The book includes fea- 
tures of a dictionary and an encyclo- 
pedia. It is a guide to what may be 
found in an extensive medical library. 
It is a systematization written by an 


THE C. V. MOSBY COMPANY 

3207 Washington Bivd., St. Louis 3, Mo. 
Gentlemen: 
is my check. {1} Charge my account. 


inquisitive practicing physician. The 
order of presentation uses causation 
as a guide to classification. Concepts 
of disorders of the skin are tied with 
general medicine and biology. 


All known skin diseases, including 
the exanthems, are discussed and ade- 
quately indexed. Diseases are grouped 
by cause when this is known, and by 
morphology when it is not. The out- 
lines of therapy are practical, explicit, 


and comprehensive. 


What distinguishes this text is the 
level of writing. It is clearly a work 
of superb scholarship and deserves its 
reputation of being a classic not only 
in the field of dermatology but also 
among medical literature as a whole. 


Send me Sutton “DISEASES OF THE SKIN,” priced at $29.50. [] Attached 


Las-12-58 
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affected by the amount of carbonates 
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for one liter of Nessler Solution, 
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Convince yourself by ordering Ness- 


ler Compound Paragon. Available 
for immediate delivery. 
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Qualitative — Quantitative 
(Dry Granules) 


You can now have perfect Bene- 
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quantitative) for the determina- 
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dissolving the granules in water. 
Packed in two convenient sizes: 


QUALITATIVE QUANTITATIVE 
P501—for 1 liter P611—for 1 liter 
P520—for 1 gallon P631—for 1 gallen 


Priced so that each qualitative 
test costs % of a cent, when pur- 
chased in lots of 12 gallons (1 
case); slightly higher when 
purchased in smaller quantities. 


Economical 


Manufactured exclusively by 


PARAGON C. & C. CO. INC, 2540 Belmont Avenue, New York 58, New York 
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SEALS 
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A most important medical discovery during the 


past year was a blood test for the detection of tuberculosis 


Developed at Northwestern University under a researeh grant 
from the National Tuberculosis Association, it is now undergoing 
widespread trials. This was made possible by vour purchase 

of Christmas Seals. 

Since 1907, the work financed by Christmas Seals has helped 

cut the TB death rate 95°—but within the next 20 years 

almost 2,000,000 Americans will be afflicted with tuberenlosis. 

So, send in your contribution today, please. 


Buy and use Christmas Seals 
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Also available: FLASH EVAPORATOR FE-2. Regular model for single batches 
$215.50 F.O.B. New York 
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17 West 60th Street New York 23, N. Y. 
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A Textbook on Laboratory 
Procedures With Their Interpretation! 


CLINICAL LABORATORY 
METHODS and DIAGNOSIS 


by 


R. B. H. GRADWOHL, 


Technique, St. 


Hospital. 
1956, 


Louis, 


5th edition, 2 volumes, 


765 illustrations, 52 color plates. 


$38.50 Per Set 


For twenty-one years this work has been 
recognized as one of the truly compre- 
hensive works in the field of clinical 
laboratory methods and diagnosis—cov- 
ering in detail the full gamut of labora- 
tory procedures WITH THEIR IN- 
TERPRETATION. 


First published in 1935, and now in its 
Fifth Edition, this work is designed to 
help the clinician, the laboratory worker, 
and the medical student to learn labora- 
tory diagnosis. The standard technic of 
accepted procedures is given in strictest 
detail, together with an interpretation of 
all data obtained by standard tests. 


Eight years have passed since the last 
edition was published. During this time 
clinical pathology has been enriched with 
a large amount of new material. So nu- 
merous and extensive have been the ad- 
ditions to this revision that it thor- 
oughly up to date. 


1S 


Actually this two volume work contains 


M.D., D.Se. 
Gradwohl Laboratories and Gradwohl School of Laboratory 
, Missouri; 


Director of the 


Pathologist to Christian 


2451 6%” 9%,” 


pages, x ‘> 


the equivalent of seven monographs 
Largest of the sections is the chapter on 
Hematology comprising 477 pages. Lab- 
oratory workers seeking a detailed trea- 
tise on Hematology will get just this in 
this one chapter. 


The sections on Blood Chemistry—con- 
taining 331 pages—and Bacteriologic 
Applications to Clinical Diagnosis—con- 
taining 376 pages—also might be con- 
sidered separate monographs on these 
subjects. 

The chapter on Parasitology containing 
219 pages is the equivalent of a small, 
compact volume in its own right. Also 
the chapter on Blood Groups and Trans- 
fusion with its 196 pages of pertinent 
text material might be classed a mono- 
graph on the subject. Two other chap- 
ters—Urine Analysis and Toxicologic 
Technic—each with 146 pages—are fre- 
quently referred to as separate mono- 
graphs of considerable value and impor- 
tance. 
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COMPREHENSIVE 
COVERAGE OF 


AMERICAN JOURNAL Official publication for thirty-one societies in obstetrics and 

gynecology. Indispensable to the physician who must have 

OF OBSTETRICS AND complete and authoritative coverage of these fields. 

GYNECOLOGY Monthly, Domestic, $15.00; Canada & Pan-America, 
$16.00; Elsewhere, $17.50. 


AMERICAN HEART Ar international publication for the study of all diseases of 
the entire circulatory system. Represents outstanding cardi- 
JOURNAL ology clinics everywhere. Since heart disease remains the 
leading cause of mortality and morbidity it merits your 
special study. Monthly, Domestic, $13.00; Canada & 
Pan-America, $13.50; Elsewhere, $14.50. 


THE JOURNAL OF Official publication for the Central Society for Clinical 
Research. Papers are devoted to basic problems in medicine. 
LABORATORY AND Their findings are broadly informative, having wide appli- 
CLINICAL MEDICINE cation in diagnosis and treatment. Monthly, Domestic, 
$13,00; Canada & Pan-America, $13.50; Elsewhere, 

$14.50. 


THE JOURNAL OF Official publication for the American Academy of Allergy. 
Every general practitioner, pediatrician, internist and der- 
ALLERGY matologist treats allergy as a matter of course. Yet the 
subject is so complex that special coverage of it is necessary 
if satisfactory results are to be uniformly obtained. 
Bi-monthly, Domestic, $10.00; Canada & Pan- 
America, $10.50; Elsewhere, $11.00. 


THE JOURNAL OF An independent pediatric journal, with the largest reader- 
ship throughout the world. Regular departments are: 
PEDIATRICS Medical Progress, Clinical Pathological Conference, Psy- 
chologic Aspects of Pediatrics, Comments on Current 
Literature, Editor's Column, News & Notes, and Book 
Reviews. Monthly, Domestic, $12.00; Canada & Pan- 

America, $13.00; Elsewhere, $14.00. 


JOURNAL OF Devoted to the humane, adequate, and economically-sound 
management of all long-term illnesses of all age groups. Its 
CHRONIC DISEASES scope embraces the medical, psychological and sociological 
aspects of all chronic disease. Edited for general practitioners, 
internists, public health physicians and institutional per- 
sonnel. Monthly, Domestic, $12.50; Canada & Pan- 

America, $13.00; Elsewhere, $14.00. 


THE JOURNAL OF Official publication for The American Association for Thoracic 
Surgery. Traffic accidents, common household mishaps or 
THORACIC SURGERY the discovery of neoplastic disease may unexpectedly require 
the general surgeon to enter the pleural cavity. Recent 
developments in technique, equipment and accessory supplies 
have made surgical relief possible for a large number of 
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7 
automation finally brought to clinical chemistry 
Already in hospitals and laboratories the country over, the Technicon Autoanalyzer is 
doing jobs like those listed below with an accuracy, reproducibility, and dependability, 
which has users standing back in awe. The work goes faster, up to 60 tests-per-hour, 
better, accuracy is repeatable to approximately 1%, and cheaper, completely auto- 


matic; no humon intervention or supervision. 


There's a brochure which explains the Autoana- 
lyzer principle, detailing operation and methods. 





clinical biochemical analyses 


or the thousand-and-one substances for which biological fluids 

are analyzed ... blood glucose, blood urea nitrogen, calcium, 
alkaline phosphatase, chlorides, etc. Reproducibility, approxi- 
mately 1%. Elapsed time-per-test, as little as one minute. 


pharmcodynamic research 


ampling by direct aspiration from circulatory (or other) system 
of a living organ, with continuous analysis and recording of 
phenomena like rate absorption or excretion of drugs, changes in 
concentration levels of blood urea nitrogen, blood glucose, etc. 


completely automatic operation 


Only human participation is initial setting up of test. Autoanalyzer 
then takes over; introduces correct proportions of materials and 
reagents, passes them through the train of analytical events — 
mixing, dialyzing, separation, heating, color-measuring, etc. — 
records test results as logarithmic or easy-reading linear graphs, 
or on digital read-out tapes. Selectable choice of 20, 40, or 60 
separate tests-per-hour, depending on nature of test. Reproduci- 
bility, approximately 1%. 
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What is the most practical approach 
to determining the concentration of 
solids in urine? 


Specific gravity. Increased output of urinary solids raises the specific gravity— 
each | per cent of glucose increases the reading by 0.004. 


Source—Wolman, I. J.: Laboratory Applications in Clinical Pediatrics, New York, The 
Blakiston Division, McGraw-Hill Book Company, Inc., 1957, pp. 343, 344. 


“The simplicity, speed and accuracy of the Clinitest tablet reagent make it a 
desirable procedure for quantitation of urinary sugar.”’* 


-CALIBRATED CLINITEST’ 


Reagent Tablets 
the standardized urine-sugar test 


standardized reading —blue-to-orange spectrum...clear-cut color changes...stand- 
ardized, laboratory-controlled color scale 


standardized “plus” system—established “plus” system...covers entire critical 
range—does not omit %4 % (+ +-) and 1% (+++) 
*Giordano, A. S.; Pope, J. L., and Hagan, B.: Am. J. M. Technol. 22:29, 1956. 
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